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RE: HRSD CD and SWIFT- Internal WPD/ORC Briefing

		From

		Zolandz, Mark

		To

		Libertz, Catherine

		Cc

		Branby, Jill; Day, Christopher; Nelson, Mark; Rivera, Nina; McGuigan, David; Bennett, James; Roundtree, Yvette; rogers, rick; Dinsmore, Andrew; McManus, Catharine

		Recipients

		Libertz.Catherine@epa.gov; Branby.Jill@epa.gov; Day.Christopher@epa.gov; Nelson.Mark@epa.gov; Rivera.Nina@epa.gov; McGuigan.David@epa.gov; bennett.james@epa.gov; Roundtree.Yvette@epa.gov; rogers.rick@epa.gov; Dinsmore.Andrew@epa.gov; mcmanus.catharine@epa.gov



Cathy,


 


Attached is a Briefing Paper for next Monday’s briefing on the Hampton Roads Sanitation District (HRSD) Consent Decree.  Also attached is a draft response letter to HRSD that we would like to discuss with you at the briefing.


 


Thanks,
Mark


 


 


-----Original Appointment-----
From: Libertz, Catherine 
Sent: Wednesday, October 24, 2018 8:27 AM
To: Libertz, Catherine; McGuigan, David; Bennett, James; Roundtree, Yvette; rogers, rick; Dinsmore, Andrew; McManus, Catharine; Zolandz, Mark
Cc: Branby, Jill; Day, Christopher; Nelson, Mark; Rivera, Nina
Subject: HRSD CD and SWIFT- Internal WPD/ORC Briefing
When: Monday, November 05, 2018 2:45 PM-3:45 PM (UTC-05:00) Eastern Time (US & Canada).
Where: TBD



 


HRSD has requested a meeting with Cathy and Cosmo. The purposed of the meeting is to prepare for a briefing with Cosmo. Please invite others who may have something to add to this topic. Location, call-in number, and briefing papers to follow with an updated invite. If the Directors’ retreat is cancelled next week, we will look to reschedule this meeting for the 30th or 31st of October. Thanks. Kate
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[bookmark: _GoBack]Briefing Paper for Division Director


Hampton Roads Sanitation District (HRSD) Consent Decree





Date:  November 5, 2018	   	Staff Contact/Phone #: 	Mark Zolandz / x2319


									Yvette Roundtree/ x2685





Issue/Topic:  HRSD 1) is disputing stipulated penalties and 2) requested a meeting with the WPD DD or RA regarding stipulated penalties and SWIFT/RWWMP.





Background:  


Hampton Roads Sanitation District (HRSD)


· Is a political subdivision of Virginia that provides sewage treatment services for Tidewater, VA 


· Owns/operates 9 major WWTPs, 7 small WWTPs, plus separate sanitary sewer collection system 


· Provides services to 18 counties/cities (Localities) in Tidewater, VA (serving 1.7 million people)





EPA entered into a CWA Consent Decree (CD) with HRSD in 2010 to address SSOs and capacity issues in the HRSD collection system.  


· Since then, the CD has been modified four times to accommodate HRSD.  


· HRSD submitted Regional Wet Weather Management Plan (RWWMP) in 10/2017


· $1.1 billion for aquifer replenishment project (Sustainable Water Initiative For Tomorrow – SWIFT) (2020-2030)


· Pilot project to treat wastewater to drinking water quality and then inject into the groundwater aquifer


· Potential benefits according to HRSD are drastically decreasing WWTP discharges to the Chesapeake Bay, generating nutrient credits to local MS4s to meet Bay WIP reductions, and slowing rate of land subsidence


· $1.8 billion for SSO/ Wet Weather Projects


· ~$200 million for High Priority SSO Projects (2020-2030)


· ~$2 million for System Re-Assessment (2028-2030)


· ~$1.6 billion for Remaining SSO Work (2030-2053)


· EPA/DEQ/DOJ have been analyzing RWWMP and anticipate issuing a response in CY2018.





Issue 1: Stipulated Penalties for SSOs


1. HRSD has disputed SSO stipulated penalties often before as force majeure events


a. HRSD disputed $34,550 in very first stipulated penalties for 2/2010-6/2010


i. Went through informal dispute, formal dispute, and to judge


ii. Judge granted EPA’s demand and HRSD required to pay 


b. HRSD also disputed stipulated penalties for 7/2010-12/2010, 2011-2012, and 2013-2015


2. On 8/1/18, EPA sent stipulated penalty demand letter for $117,100 for 34 SSOs that occurred from 1/2016-12/2017 (EPA exercised substantial enforcement discussion to only seek stipulated penalties for 34 out of 130 total overflows) reported by HRSD)


3. On 8/13/18, HRSD disputed 23 SSOs and only willing to pay $30,350 for 11 SSOs


4. On 9/28/18, EPA sent a response letter to HRSD dropping stipulated penalty demand for 1 SSO and asking for HRSD’s justification for disputing the remaining 22 SSOs


5. On 10/9/18, HRSD provided response letter agreeing to pay for 3 more SSOs.


a. HRSD only willing to pay $31,300 for 14 SSOs


b. HRSD still disputing 19 SSOs 


c. HRSD also repeated request to meet with EPA/DEQ to discuss the appropriateness of stipulated penalty assessments moving forward.


6. Decision on path forward:


a. Team recommends sending response letter that does not waive any additional stipulated penalties, and let HRSD move into Formal Dispute Resolution on 11/16 if they so choose


i. HRSD/Aqualaw will likely dispute any outstanding stipulated penalties





Issue 2: Requested Meeting with EPA Management


1. Background


a. HRSD has sought EPA management for endorsement of  SWIFT


i. Asked to meet with HQ AAs/ R3 RA to discuss their support for SWIFT and for them to attend SWIFT ribbon-cutting ceremony to publicly support SWIFT


ii. Asked to meet with Acting RA/RA to discuss their support for SWIFT


b. EPA has already supported the SWIFT publicly


i. From the CWA side: “We recognize and appreciate the potential benefits of the [SWIFT] program”


ii. From the SDWA/UIC side: “EPA is fully supportive of this effort to utilize shallow injection well technology for beneficial purposes” 


2. On 10/9/18, HRSD letter to WPD DD requested to meet with EPA 


a. HRSD has also asked RA directly for a meeting


b. HRSD wants to discuss future stipulated penalties and SWIFT/ RWWMP


i. HRSD doesn’t want to pay any stipulated penalties even though this was part of the Consent Decree agreement


i. HRSD wants to discuss SWIFT/ RWWMP “before EPA takes any further positions regarding the HRSD RWWMP/SWIFT program, including any decisions about HRSD’s financial capability and any corresponding implementation schedule”  


3. Options


a. Should EPA agree to meet with HRSD regarding stipulated penalties and SWIFT/RWWMP?


i. Option 1: No, HRSD agreed to stipulated penalties under CD and we will send them a formal written response on the SWIFT/RWWMP


ii. Option 2: Yes, and tell them in EPA’s stipulated penalty response letter


iii. Option 3: Yes, and tell them in a separate letter from EPA manager


b. What management level at EPA should meet with HRSD?


i. Option 1: Keep at case team level plus Office Directors (McGuigan/Day)


ii. Option 2: Allow HRSD to elevate to WPD DD level


iii. Option 3: Allow HRSD to elevate to DRA/RA level


iv. If DRA/RA meet with HRSD this time, then HRSD/Aqualaw will likely ask to meet with them going forward on other matters and circumvent the case team





Direction/Decision: 


1. Decide how to respond to HRSD’s letter regarding EPA’s stipulated penalty demand


2. Decide how to respond to HRSD’s request for a meeting with the RA





Political Interest (local/state/federal/tribal): 


SWIFT has received a lot of attention and support from Virginia politicians, as well as support from David Paylor (VADEQ Director).





Follow-up:  Need to notify DOJ, OECA, and VADEQ about decisions on proposed paths forward on these two decisions.






2018-10-XX EPA Second Response to HRSD re. HRSD Stipulated Penalty Demand Letter 2016-2017.docx

2018-10-XX EPA Second Response to HRSD re. HRSD Stipulated Penalty Demand Letter 2016-2017.docx
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RETURN RECEIPT REQUESTED


											


Ted Henifin, General Manager


Hampton Roads Sanitation District


1436 Air Rail Avenue


Virginia Beach, Virginia   23455


	


Re:	United States and Commonwealth of Virginia v. Hampton Roads Sanitation District


	Civil Action No. 2:09-cv-00481-JBF-TEM





Dear Mr. Henifin:





	The U.S. Environmental Protection Agency (EPA) received your letter dated October 9, 2018 regarding EPA’s stipulated penalty demand related to 34 Sanitary Sewer Discharges (SSDs), as defined in the Consent Decree, including sanitary sewer overflows (SSOs) and unauthorized discharges from the HRSD sewage treatment plants, pursuant to Paragraph 110 of the Consent Decree.  





As a reminder, the focus of our efforts under the Consent Decree is to address unpermitted discharges of raw sewage and other wastes, which are violations of the Clean Water Act.  The stated goal of the Consent Decree is “eliminating all Sanitary Sewer Overflows (“SSOs”) from the HRSD SS [Sanitary Sewer] System, all capacity-related SSOs from the Specified Portions of the Regional SS [Sanitary Sewer] System, and Prohibited Bypasses and any other unpermitted or unauthorized discharges from the Sewage Treatment Plants.”  The focus of the Consent Decree is addressing SSOs and their environmental and health impacts on local communities.  





It is disingenuous for HRSD to argue that “the enforcement side of EPA won’t get behind HRSD.”  EPA has provided a great deal of support to HRSD, including enforcement discretion and flexibility, over the years in implementing the Consent Decree.  EPA has modified the Consent Decree four times in order to 1) adjust monitoring standards so that HRSD would not violate the Consent Decree, 2) provide HRSD a 3-year delay in submitting the Regional Wet Weather Management Plan (RWWMP) so that HRSD could evaluate the potential benefits and feasibility of regionalization, 3) provide HRSD an additional 1-year delay in submitting the RWWMP, and 4) allowed HRSD to consider the costs of its “Sustainable Water Initiative For Tomorrow” (SWIFT) program in developing the RWWMP.  EPA has written letters supporting HRSD’s efforts to test whether the SWIFT project is feasible and cost-effective.  





While HRSD believes that SWIFT could in the future be “providing far greater benefits to the environment and public than perhaps any project in the country,” the SWIFT project is still in the pilot phase at this point in time.  EPA certainly hopes that SWIFT proves to be economically and scientifically feasible to benefiting the environment.  However, until that time comes, EPA has an obligation to ensure that HRSD is meeting its present-day Clean Water Act and permit obligations, and that HRSD is not putting off addressing known present-day issues while pursuing the pilot projects to see whether SWIFT can actually work.





HRSD’s response letter cites its April 24, 2017 letter where HRSD stated that “Paragraph 124 of the Consent Decree (negotiated in good faith by HRSD) includes clear language regarding plaintiff’s ability to use discretion in stipulated penalty assessments which has not been exercised as envisioned by HRSD during the Consent Decree negotiations.”  Contrary to HRSD’s statement, EPA has indeed used enforcement discretion.  EPA only sought stipulated penalties for 34 overflows out of 130 overflows that HRSD reported in 2016-2017.  Overall, HRSD has only paid stipulated penalties for 85 overflows from 2010-2015 out of the 287 overflows that HRSD reported during that timeframe.  HRSD certainly envisioned paying stipulated penalties during the Consent Decree negotiations, and HRSD’s Commission Meeting minutes from July 28, 2009 regarding execution of the Consent Decree stated that “Stipulated penalties are included in the decree for future sanitary sewer overflows (SSOs) and any failure by HRSD to perform the activities called for in the decree.  HRSD should anticipate paying stipulated penalties in the range of $25,000 to $50,000 each year during the life of the Consent Decree.”  HRSD obviously anticipated paying stipulated penalties for overflows, and HRSD’s estimate for the amount of stipulated penalties it would pay under the Consent Decree has been remarkably accurate:


			 


			Total Stipulated Penalties Paid by HRSD





			2010


			$44,350 





			2011


			$41,200 





			2012


			$48,750 





			2013


			$33,050 





			2014


			$23,800 





			2015


			$36,050 














EPA appreciates the information that HRSD provided in its last letter, which was significantly more information that HRSD originally shared in its email dated August 13, 2018.  To date, HRSD has agreed to pay the requested stipulated penalties for 14 of the overflows, totaling $31,300, and EPA has agreed to withdraw the requested stipulated penalty for one of the overflows, totaling $1,250.  Therefore, there are 19 overflows at issue, totaling $84,550.  Enclosed are EPA’s thoughts and analysis of the information provided by HRSD.





Your cooperation in this matter is appreciated.  While I was disappointed by the tone of HRSD’s letter, I hope that we can continue to work together cooperatively to address the issues at hand.  If you have any technical questions, please contact Mr. Mark Zolandz, Environmental Scientist, at (215) 814-2319.  If you have any legal questions, please contact Ms. Yvette Roundtree, Senior Assistant Regional Counsel, at (215) 814-2685.  





						Sincerely,











						Catherine A. Libertz, Director


						Water Protection Division





cc:  Nancy Flickinger, DOJ 


       Kristen Sadtler, VA DEQ


       Craig Nicol, VA DEQ


       Kim Butler, VA DEQ






Enclosure





Wet Weather Overflows





January 23, 2016 – HRSD had two overflows during this rain event that are at issue here.  One occurred at King Street and Rudd Lane, and one occurred at the Bay Shore Pump Station.  EPA did not seek stipulated penalties for two other overflows that also occurred during this rain event, one at Chesapeake Boulevard Pump Station and one at Bridge Street Pump Station, because HRSD failed to provide estimated volumes.  





HRSD’s Post-Storm Synopsis indicates that the rain gauges at both Bay Shore Pump Station and Bridge Street Pump Station did not receive enough rainfall to even qualify as a 1-year event.  





HRSD’s October 9th letter states “These events occurred during Winter Storm Jonas which brought rain and significant tidal flooding to the region.  While the rainfall was not significant based on recurrence frequency, the tidal surge of nearly 3.5 feet combined with the rainfall and antecedent groundwater flows resulted in flows at Boat Harbor Treatment Plant peaking at 41.93 mgd at a plant that sees less than 15 mgd on an annual average.  The Bay Shore location is highly susceptible to tidal flooding and an overflow in this area with these conditions cannot be avoided.  There was nothing we could have done differently to prevent this event.  Accordingly, a penalty serves no public purpose and is inappropriate.”  





In the previous dispute over stipulated penalties, the judge found that HRSD was liable for stipulated penalties from rain events in cases where HRSD alleges that the overflows “were a result of an unforeseeable combination of tidal conditions, groundwater levels, wastewater, and heavy rainfall.”  The Court found that the storm event in that dispute, which was comparable to an annual to bi-annual storm, “was not of the magnitude and frequency that meets the definition of an “event beyond HRSD’s control.””  The January 23rd rain event was not even large enough to be comparable to a 1-year rain event.





According to HRSD’s Preliminary Capacity Assessment Report dated 7/31/12, the Boat Harbor Treatment Plant has a VPDES Permit Capacity of 25 mgd and a Design Peak Hour Capacity of 50 mgd.  Therefore, it appears that the treatment plan did not exceed its designed peak capacity.





HRSD knows that the area near King Street and Rudd Lane is the site of frequent overflows.  Since the Consent Decree was entered on February 23, 2010, HRSD has had 24 overflows on King Street (including at the intersection of King Street and Rudd Lane) and 5 additional overflows on Rudd Lane.  












February 5, 2016 – HRSD had one overflow during this rain event that is at issue here.  The overflow occurred at Chesapeake Boulevard Pump Station.  EPA did not seek stipulated penalties for another overflow that also occurred during this rain event, at Bridge Street Pump Station, but which HRSD failed to provide estimated volumes.  





HRSD’s Post-Storm Synopsis indicates that the rain gauge at Luxembourg Avenue Pump Station received enough rainfall to even qualify as a 2-year, 36-hour event.  





HRSD’s October 9th letter states “While the rainfall was not significant based on recurrence frequency, a tidal surge of nearly 1.25 feet combined with the rainfall and antecedent groundwater flows resulted in flows at VIP Treatment Plant peaking at 89.34 mgd at a plant that sees less than 30 mgd on an annual average.  The VIP service area is highly impacted by tidal flooding and overflows in the system during conditions like this cannot be avoided.  There was nothing we could have done differently to prevent this event.  Accordingly, a penalty serves no public purpose and is inappropriate.”  





In the previous dispute over stipulated penalties, the judge found that HRSD was liable for stipulated penalties from rain events in cases where HRSD alleges that the overflows “were a result of an unforeseeable combination of tidal conditions, groundwater levels, wastewater, and heavy rainfall.”  The Court found that the storm event in that dispute, which was comparable to an annual to bi-annual storm, “was not of the magnitude and frequency that meets the definition of an “event beyond HRSD’s control.””  The February 5th rain event was only comparable to between a less than a 1-year rain event and a 1-year rain event.





HRSD knows that the Chesapeake Boulevard Pump Station is the site of frequent overflows.  Since the Consent Decree was entered on February 23, 2010, HRSD has had 11 overflows at this location.














October 8-9, 2016 –HRSD’s October 9th letter indicates that there were two infrastructure-related discharges related to Hurricane Matthew, which are covered in the dry weather overflow section below.  Of note, EPA used enforcement discretion and did not seek stipulated penalties for the 21 reported HRSD capacity-related overflows during this rain event.  












August 29, 2017 – HRSD had five overflows during this rain event that are at issue here.  Two occurred at Bayshore Pump Station, two occurred near King Street and Rudd Lane, and one occurred at the Bridge Street Pump Station.  





HRSD’s October 9th letter states that “This storm event occurred over 2 days and saw several rain gauges in our network exceed a 5-year level of service on top of a 2 foot tidal surge.  The overflow locations (Bay Shore and King Street/Rudd Lane) are highly susceptible to coastal flooding from regular high tides, let alone 2 additional feet.  Overflows during these conditions cannot be avoided.  A penalty for a discharge in these circumstances violates the public policy behind such penalties.  The agencies should not seek penalties for events which occur that are beyond the actor’s control to change.  We can’t change the record wet year, tidal surge and substantial rain combination which triggered this event.”





In the previous dispute over stipulated penalties, the judge found that HRSD was liable for stipulated penalties from rain events in cases where HRSD alleges that the overflows “were a result of an unforeseeable combination of tidal conditions, groundwater levels, wastewater, and heavy rainfall.”  The Court found that the storm event in that dispute, which was comparable to an annual to bi-annual storm, “was not of the magnitude and frequency that meets the definition of an “event beyond HRSD’s control.””  The August 29th rain event was comparable to between a 1-year rain event and a 5-year rain event.





HRSD knows that the area near King Street and Rudd Lane is the site of frequent overflows.  Since the Consent Decree was entered on February 23, 2010, HRSD has had 24 overflows on King Street (including at the intersection of King Street and Rudd Lane) and 5 overflows on Rudd Lane.





HRSD knows that the Bridge Pump Station is the site of frequent overflows.  Since the Consent Decree was entered on February 23, 2010, HRSD has had 23 overflows at this location.  HRSD recently placed this pump station, which should improve the situation in the future.









September 6, 2017 – HRSD had two overflows during this rain event that are at issue here.  Both occurred near King Street and Rudd Lane.  





HRSD’s October 9th letter states that “This storm event occurred one week after the 8/29 event.  The system had not recovered in that time.  While the rainfall was not significant based on recurrence frequency, and tidal surge was minor the antecedent groundwater flows combined with these factors resulted in flows at Boat Harbor peaking at 46.21 mgd at a plant that sees less than 15 mgd on an annual average.  There was nothing we could have done differently to prevent this event.  Accordingly, a penalty serves no public purpose and is inappropriate.”  





In the previous dispute over stipulated penalties, the judge found that HRSD was liable for stipulated penalties from rain events in cases where HRSD alleges that the overflows “were a result of an unforeseeable combination of tidal conditions, groundwater levels, wastewater, and heavy rainfall.”  The Court found that the storm event in that dispute, which was comparable to an annual to bi-annual storm, “was not of the magnitude and frequency that meets the definition of an “event beyond HRSD’s control.””  The September 6th rain event was comparable to between a 1-year rain event and a 2-year rain event.





According to HRSD’s Preliminary Capacity Assessment Report dated 7/31/12, the Boat Harbor Treatment Plant has a VPDES Permit Capacity of 25 mgd and a Design Peak Hour Capacity of 50 mgd.  Therefore, it appears that the treatment plan did not exceed its designed peak capacity.





HRSD knows that the area near King Street and Rudd Lane is the site of frequent overflows.  Since the Consent Decree was entered on February 23, 2010, HRSD has had 24 overflows on King Street (including at the intersection of King Street and Rudd Lane) and 5 overflows on Rudd Lane.


  









Dry Weather Overflows





January 26, 2016 – HRSD’s SSO Reporting System (SSORS) report states that “External corrosion led to a one inch hole developing on the top of the cast iron force main.”  HRSD’s February 29, 2016 Commission Meeting minutes state that “One SSO was due to a force main leak on Great Neck Road near the intersection of Virginia Beach Boulevard.  Upon investigation it was determined that the area of the pipe near the leak showed signs of external corrosion.”  The cause of this overflow was determined to be corrosion.





May 30, 2016 – HRSD’s SSORS report states that “Force main break under Kempsville Road.  Multiple holes caused by internal corrosion and deterioration of pipe.”  HRSD’s June 28, 2016 Commission Meeting minutes state that “On May 30, 2016, the City of Chesapeake discovered and reported a force main break on Kempsville Road.  The 30-inch ductile iron line suffered internal corrosion near where a City of Chesapeake pump station force main connects to the line.”  The cause of this overflow was determined to be corrosion.





June 20, 2016 – HRSD’s SSORS report states that “All of the 4” gate valve bolts (bonnet bolts, stuffing box bolts, and operating nut bolts) were severely corroded and failed resulting in sewage spilling from the valve.” HRSD’s July 26, 2016 Commission Meeting minutes state that “North Shore (NS) Interceptor Systems reported one SSO, which was a result of a branch valve failure in Gloucester County.”  The cause of this overflow was determined to be corrosion.





September 9, 2016 – HRSD’s SSORS report states that “The problem was determined to be a sewer force main failure.”  HRSD’s October 25, 2016 Commission Meeting minutes state that “On September 19, 2016, staff responded to a valve failure on North Battlefield Boulevard in Chesapeake.  Crews determined that the bolts holding the bypass valve bonnet in place had corroded.”  The cause of this overflow was determined to be corrosion.





September 19, 2016 – HRSD’s SSORS report states that “Raw Wastewater spill due to failure of valve on force main.”  HRSD’s October 25, 2016 Commission Meeting minutes stated that “On September 19, 2016, staff responded to a valve failure on North Battlefield Boulevard in Chesapeake.  Crews determined that the bolts holding the bypass valve bonnet in place had corroded.”  The cause of this overflow was determined to be valve failure.





September 23, 2016 – HRSD’s SSORS report states that “Following the rain event associated with the remnants of tropical storm Julia, a 10” cast iron force main developed a longitudinal crack and started leaking.”  HRSD’s October 25, 2016 Commission Meeting minutes stated that “A 10-inch cast iron force main on River Creek Road in Chesapeake failed on September 24, 2016.”  The cause of this overflow was determined to be pipe failure.





October 8, 2016 – HRSD’s SSORS report states that ““Hurricane Mathew interacted with a stalled out cold front over the Hampton Roads area Saturday October 8th. This event produced 12.83-inches of rain throughout the service area. This led to extremely high flows and pressures in the interceptor system. An area on the top of the 30 inch reinforced concrete pipe ruptured and caused the spill.”  HRSD’s November 22, 2016 Commission Meeting minutes stated that “The most significant SSO occurred on Laskin Road in Virginia Beach.  The 30-inch reinforced concrete force main adjacent to Laskin Road near Linkhorn Bay failed and released approximately 2.14 MG of untreated wastewater into the bay.  A contractor under an emergency authorization replaced approximately 65 feet of pipe that was highly corroded.”  The cause of this overflow was determined to be pipe failure due to corrosion.  If the pipe was not corroded, then it wouldn’t have failed and caused 2,139,000 gallons of raw sewage to be discharged to Linkhorn Bay.





October 16, 2016 – HRSD’s SSORS report states that “A leak caused by external corrosion was discovered coming from the center south bound lane of Independence Blvd. The leak was also visible in the sidewalk and curb joints of the intersection. The combined flow drained to an adjacent storm drain.”  HRSD’s November 22, 2016 Commission Meeting Minutes stated that “On October 16, 2016, a connection from the collection system failed at the intersection of Independence Boulevard and Columbus Street in Virginia Beach.  The failure released approximately 7,000 gallons with approximately 2,000 gallons recovered.  T.A. Sheets and HRSD crews repaired the externally corroded connection with a repair clamp and concrete collar.”  Neither the SSORS report nor the post-storm analysis in the Commission Meeting minutes indicate that this overflow was related in any way to Hurricane Matthew.  However, HRSD’s October 9th letter states that “Increased pressures created by [Hurricane] Mathew were determined to be the reason the pipes failed.”  The cause of this overflow was determined to be pipe failure due to corrosion, not Hurricane Matthew which occurred over a week prior to this overflow.





December 11, 2017 – HRSD’s SSORS report states that “Corrosion of cast iron force main caused a 4 inch hole to form on the side of the pipe.”  HRSD’s January 23, 2018 Commission meeting minutes state that “On December 11, staff found a leak from a four-inch hole in the six-inch cast iron force main near Cambridge Place in Norfolk.  Staff replaced the visibly corroded section.  Additional condition assessment uncovered additional heavily corroded pipe.  Staff plans to replace the additional pipe in January 2018.”  The cause of this overflow was determined to be pipe corrosion.
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RE: SWIFT Full-scale update

		From

		Nelson, Mark

		To

		Mitchell, Jamie; Branby, Jill

		Cc

		Holloway, Dan

		Recipients

		JMITCHELL@HRSD.COM; Branby.Jill@epa.gov; Daniel.Holloway@jacobs.com



Jamie,


 


Any time Tuesday morning after 9 A.M. on December 18th works for me.  Jill is on travel this week but I am sure she will be monitoring her email and will likely be available as well.  We look forward to catching up with recent progress.


 


Mark Nelson, Hydrologist


US EPA Wheeling Office


1060 Chapline Street


Wheeling, WV 26003


304.234.0286


 


 


 


From: Mitchell, Jamie <JMITCHELL@HRSD.COM> 
Sent: Friday, November 30, 2018 7:46 AM
To: Nelson, Mark <Nelson.Mark@epa.gov>; Branby, Jill <Branby.Jill@epa.gov>
Cc: Holloway, Dan <Daniel.Holloway@jacobs.com>
Subject: SWIFT Full-scale update




 


Mark and Jill,


By any chance would you have time to get on a call on either December 17 or December 18 to discuss full scale implementation?  We’d like to give you an update and let you know where we are at the moment with planning wells at Williamsburg and developing a monitoring strategy associated with recharge there.  We can also update you with current status of the oversight committee which is closely linked to developing the water quality targets that will be associated with the UIC permit.  We’ll include any interesting news from the research center as well.  For December 17, we’re available all day.  On December 18, we’re available after 9 am.  If those dates don’t work, we have some other opportunities scattered throughout December – these were just the easiest days to offer first since we were wide open on those days.


 


Thanks!


 


Jamie


 


Jamie S. Heisig-Mitchell


HRSD Chief of Technical Services


Office: 757.460.4220 | Mobile: 757.510.4153


1434 Air Rail Avenue | Virginia Beach, VA  23455


PO Box 5911 | Virginia Beach, VA  23471-0911


jmitchell@hrsd.com | www.hrsd.com


 






RE: SWIFT Full-scale update

		From

		Mitchell, Jamie

		To

		Nelson, Mark; Branby, Jill

		Cc

		Holloway, Dan

		Recipients

		Nelson.Mark@epa.gov; Branby.Jill@epa.gov; Daniel.Holloway@jacobs.com





That’s great, Mark.  I have just sent a calendar invitation that we can update as needed based on Jill’s availability.  I look forward to speaking with you.



 



Jamie



[bookmark: _MailEndCompose] 





From: Nelson, Mark [mailto:Nelson.Mark@epa.gov]


Sent: Monday, December 03, 2018 7:18 AM

To: Mitchell, Jamie; Branby, Jill

Cc: Holloway, Dan

Subject: RE: SWIFT Full-scale update







 



Jamie,



 



Any time Tuesday morning after 9 A.M. on December 18th works for me.  Jill is on travel this week but I am sure she will be monitoring her email and will likely be available as well.  We look forward to catching up with recent
 progress.



 



Mark Nelson, Hydrologist



US EPA Wheeling Office



1060 Chapline Street



Wheeling, WV 26003



304.234.0286



 



 



 





From: Mitchell, Jamie <JMITCHELL@HRSD.COM> 

Sent: Friday, November 30, 2018 7:46 AM

To: Nelson, Mark <Nelson.Mark@epa.gov>; Branby, Jill <Branby.Jill@epa.gov>

Cc: Holloway, Dan <Daniel.Holloway@jacobs.com>

Subject: SWIFT Full-scale update







 



Mark and Jill,



By any chance would you have time to get on a call on either December 17 or December 18 to discuss full scale implementation?  We’d like to give you an update and let you know where we are at the moment with planning wells at Williamsburg
 and developing a monitoring strategy associated with recharge there.  We can also update you with current status of the oversight committee which is closely linked to developing the water quality targets that will be associated with the UIC permit.  We’ll
 include any interesting news from the research center as well.  For December 17, we’re available all day.  On December 18, we’re available after 9 am.  If those dates don’t work, we have some other opportunities scattered throughout December – these were just
 the easiest days to offer first since we were wide open on those days.



 



Thanks!



 



Jamie



 



Jamie S. Heisig-Mitchell



HRSD Chief of Technical Services



Office: 757.460.4220 | Mobile: 757.510.4153



1434 Air Rail Avenue | Virginia Beach, VA  23455



PO Box 5911 | Virginia Beach, VA  23471-0911



jmitchell@hrsd.com |
www.hrsd.com



 








RE: SWIFT Full-scale update

		From

		Nelson, Mark

		To

		Mitchell, Jamie

		Recipients

		JMITCHELL@HRSD.COM



Thank you, Jamie


 


From: Mitchell, Jamie <JMITCHELL@HRSD.COM> 
Sent: Monday, December 3, 2018 7:23 AM
To: Nelson, Mark <Nelson.Mark@epa.gov>; Branby, Jill <Branby.Jill@epa.gov>
Cc: Holloway, Dan <Daniel.Holloway@jacobs.com>
Subject: RE: SWIFT Full-scale update




 


That’s great, Mark.  I have just sent a calendar invitation that we can update as needed based on Jill’s availability.  I look forward to speaking with you.


 


Jamie


 


From: Nelson, Mark [mailto:Nelson.Mark@epa.gov] 
Sent: Monday, December 03, 2018 7:18 AM
To: Mitchell, Jamie; Branby, Jill
Cc: Holloway, Dan
Subject: RE: SWIFT Full-scale update




 


Jamie,


 


Any time Tuesday morning after 9 A.M. on December 18th works for me.  Jill is on travel this week but I am sure she will be monitoring her email and will likely be available as well.  We look forward to catching up with recent progress.


 


Mark Nelson, Hydrologist


US EPA Wheeling Office


1060 Chapline Street


Wheeling, WV 26003


304.234.0286


 


 


 


From: Mitchell, Jamie <JMITCHELL@HRSD.COM> 
Sent: Friday, November 30, 2018 7:46 AM
To: Nelson, Mark <Nelson.Mark@epa.gov>; Branby, Jill <Branby.Jill@epa.gov>
Cc: Holloway, Dan <Daniel.Holloway@jacobs.com>
Subject: SWIFT Full-scale update




 


Mark and Jill,


By any chance would you have time to get on a call on either December 17 or December 18 to discuss full scale implementation?  We’d like to give you an update and let you know where we are at the moment with planning wells at Williamsburg and developing a monitoring strategy associated with recharge there.  We can also update you with current status of the oversight committee which is closely linked to developing the water quality targets that will be associated with the UIC permit.  We’ll include any interesting news from the research center as well.  For December 17, we’re available all day.  On December 18, we’re available after 9 am.  If those dates don’t work, we have some other opportunities scattered throughout December – these were just the easiest days to offer first since we were wide open on those days.


 


Thanks!


 


Jamie


 


Jamie S. Heisig-Mitchell


HRSD Chief of Technical Services


Office: 757.460.4220 | Mobile: 757.510.4153


1434 Air Rail Avenue | Virginia Beach, VA  23455


PO Box 5911 | Virginia Beach, VA  23471-0911


jmitchell@hrsd.com | www.hrsd.com


 






HRSD SWIFT Research Center Operations Suspended

		From

		Mitchell, Jamie

		To

		Nelson, Mark; Branby, Jill; Roadcap Dwayne ulk16713; Marcia Degen; Gregory, Lance (VDH (lance.gregory@vdh.virginia.gov); Mark Perry; Kudlas, Scott; Andrew.Hammond@deq.virginia.gov; Nicol, Craig

		Cc

		Schafran, Gary; Mark Widdowson (mwiddows@vt.edu); Henifin, Ted; Bott, Charles; 'Leila Rice' (leilarice@gmail.com); Pletl, Jim

		Recipients

		Nelson.Mark@epa.gov; Branby.Jill@epa.gov; dwayne.roadcap@vdh.virginia.gov; Marcia.Degen@vdh.virginia.gov; lance.gregory@vdh.virginia.gov; mark.perry@vdh.virginia.gov; scott.kudlas@deq.virginia.gov; Andrew.Hammond@deq.virginia.gov; craig.nicol@deq.virginia.gov; Gschafra@odu.edu; mwiddows@vt.edu; EHenifin@hrsd.com; CBOTT@hrsd.com; leilarice@gmail.com; JPLETL@HRSD.COM





All,



 



I wanted to update you on a necessary and temporary suspension of operations at the SWIFT Research Center to allow our contractor to make some warranty repairs to the process equipment.  It is anticipated the SWIFT
 RC will be down through January for this work.  As a result, we are also suspending tours of the SWIFT RC during this time to avoid conflicts with the contractor’s operations.  Prior to suspending operations at SWIFT RC, we had successfully recharged the Potomac
 Aquifer with over 90 million gallons of SWIFT Water (treated to meet drinking water standards).  The data gathered to date has been valuable and will  inform the planning and design of the full-scale SWIFT facilities.  The data set will continue to expand
 once SWIFT RC is back up and running this spring and continue throughout the SWIFT build-out.  The SWIFT RC data has already validated the results of our York River “room scale” pilot at a scale nearly 100 times larger.  At this point we do not anticipate
 any deviation from the overall full-scale SWIFT implementation schedule with the permitting process for Williamsburg beginning in 2019 and construction at Williamsburg commencing in late 2020. 




 



The warranty repairs are related to some unexpected issues related to what we believe to be construction deficiencies with the SWIFT Research Center.  We backwashed the granular activated carbon contactors near
 the end of November for the first time since they were put into operation in May.  Shortly after, we discovered that the SWIFT Water had unexplained high iron content.  Iron is a secondary contaminant (aesthetic issue related to color, sediment, taste and
 staining) and not included as one of our water quality targets; however, high iron can impact our operations, particularly the efficiency of the recharge well.  As a result we suspended recharge operations as we looked for the source of the iron. 




 



Our initial evaluation found several areas of steel corrosion that are potential contributors to the high iron content and appear to be related to construction deficiencies in the SWIFT Research Center.  The locations
 of the worst observed corrosion required draining tanks and opening access hatches that had not been accessible since startup.  We continue to pursue resolution with the design-build team but believe corrective action could take at least 6 weeks to complete. 
 Operations at SWIFT RC will be suspended through January and potentially longer.  We’re in the process of evaluating the need for a well inspection and potential screen maintenance.  If it’s warranted, we’ll take the opportunity to complete this work during
 the temporary shutdown.  



 



Needless to say this is a painful set back.  Some early takeaways – as would be expected for large treatment facilities, full-scale SWIFT will be constructed from reinforced concrete, will not be using steel tanks,
 and should not experience similar issues; use of design-build actually makes addressing this apparent warranty issue much easier as the designer and contractor are one entity and any finger pointing between them is not our problem – it is their jointly owned
 issue; a restart in early 2019 will allow us to use the experience we have gained over the past 6-months to build a better set of monitoring data and implement an optimized startup routine.



 



At this point we are posting a press release explaining the temporary suspension of SWIFT Research Center operations, notifying our own employees with internal email communication and reaching out to the regulators.
  Our quarterly report is due early next week and we will provide an update on the repair plan and anticipated timeline.  If you have any questions in the meantime, please let me know. 




 



Respectfully, 



Jamie



 



 



Jamie S. Heisig-Mitchell



HRSD Chief of Technical Services



Office: 757.460.4220 | Mobile: 757.510.4153



1434 Air Rail Avenue | Virginia Beach, VA  23455



PO Box 5911 | Virginia Beach, VA  23471-0911



jmitchell@hrsd.com |
www.hrsd.com



 



 








RE: HRSD SWIFT Research Center Quarterly Report Sept-Nov 2018

		From

		Mitchell, Jamie

		To

		Nelson, Mark; Branby, Jill

		Cc

		Marcia Degen; 'Gregory, Lance (VDH'; Mark Perry; 'Roadcap Dwayne ulk16713'; 'Andrew.Hammond@deq.virginia.gov'; 'Kudlas, Scott'; Bott, Charles; Henifin, Ted; 'Mark Widdowson'; Schafran, Gary

		Recipients

		Nelson.Mark@epa.gov; Branby.Jill@epa.gov; Marcia.Degen@vdh.virginia.gov; lance.gregory@vdh.virginia.gov; mark.perry@vdh.virginia.gov; dwayne.roadcap@vdh.virginia.gov; 'Andrew.Hammond@deq.virginia.gov'; scott.kudlas@deq.virginia.gov; CBOTT@hrsd.com; ehenifin@hrsd.com; mwiddows@vt.edu; Gschafra@odu.edu





All,



Please disregard the previously sent attachment.  I inadvertently omitted internal revision suggestions for footnote 10 of Table 6.  This version replaces the one sent at 3:02 pm and includes that corrected footnote
 regarding the ozone LRV data.  Please let me know if you have any questions.



 



Jamie



[bookmark: _MailEndCompose] 





From: Mitchell, Jamie


Sent: Monday, December 17, 2018 3:02 PM

To: 'Nelson, Mark'; 'Branby, Jill'

Cc: 'Degen, Marcia'; 'Gregory, Lance (VDH'; 'Mark Perry'; 'Roadcap Dwayne ulk16713'; 'Andrew.Hammond@deq.virginia.gov'; 'Kudlas, Scott'; Bott, Charles; Henifin, Ted; 'Mark Widdowson'; Schafran, Gary

Subject: HRSD SWIFT Research Center Quarterly Report Sept-Nov 2018







 



All,



 



Attached please find HRSD’s SWIFTRC quarterly report for the operating period September 1 – November 30, 2018.  Please let me know if you have any questions or other feedback. 




 



As indicated by email last week, the Research Center is currently out of service while we pursue warranty repairs related to corrosion.  These repairs are anticipated to occur through January and February.  We’ll
 update you on that timeline if there are impediments to meeting that schedule and will let you know when we are ready to resume operations and subsequent recharge. 




 



We appreciate the time you spend in reviewing these documents.  We will follow up with a quarterly research report in January to discuss progress in optimizing process operation and ensuring treatment goals are
 met.  



 



Please let me know if you have any questions.



 



Jamie



 



Jamie S. Heisig-Mitchell



HRSD Chief of Technical Services



Office: 757.460.4220 | Mobile: 757.510.4153



1434 Air Rail Avenue | Virginia Beach, VA  23455



PO Box 5911 | Virginia Beach, VA  23471-0911



jmitchell@hrsd.com |
www.hrsd.com
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HRSD SWIFT Research Center (SWIFTRC) Quarterly Report on SWIFT Water Quality 
Targets  
 
This report documents SWIFT Water Quality results for the second full quarter of recharge 
operations which includes the period from September 1, 2018 – November 30, 2018.  The 
compliance requirements are documented in HRSD’s SWIFT Underground Injection Control 
Inventory Information Package (UIC-IIP) submitted to EPA Region III in January 2018.  
These requirements are noted in the following tables (Tables 1-4), extracted from 
Attachment B of the UIC-IIP.  Figures 1 and 2 and Table 6 provide the data from the second 
quarter of operations relative to these SWIFT Water Quality Targets. 
 
 



Parameter Proposed Regulatory Limit Non-Regulatory Action/Goal 



EPA Drinking Water Primary 
Maximum Contaminant Levels 
(MCLs) 



Meet all primary MCLs N/A 



Total Nitrogen 5 mg/L Monthly Average; 8 mg/L 
Max Daily 



Secondary Effluent Critical Control 
Point (CCP) Action Limit for Total 
Inorganic Nitrogen (TIN) = 5 mg/L-
N; CCP Action Limit for SWIFT 
Water Total Nitrogen (TN) = 5 
mg/L-N



1
  



Turbidity Individual Filter Effluent (IFE) < 
0.15 NTU 95% of time and never 
>0.3 NTU in two consecutive 15 
min measurements 



CCP Action Limit IFE of 
0.10 NTU to initiate 
backwash or place a filter 
in standby 



Total Organic Carbon (TOC)
2
 4 mg/L Monthly Average 6 mg/L 



Maximum 
Critical Operating Point (COP) 
Action Limit to Initiate GAC 
Regeneration; See Table 8 
COP for GAC TOC 



Total Coliform <2 CFU/100 mL 95% of time; Not 
to exceed geometric mean of 3 
CFU/100 mL, based on a running 
calculation of 20 days of daily 
samples for total coliforms 



N/A 



E.coli Non-detect N/A 



TDS
3
 N/A Monitor PAS Compatibility 



Table 1: SWIFTRC Regulatory and Monitoring Limits for SWIFT Water 
1
 Total Inorganic Nitrogen (TIN) CCP for the secondary effluent was adjusted to 5 mg/L in August 2018 as an 



additional measure of protection to prevent exceedance of the Total Nitrogen regulatory limit.  An additional 
CCP was also added to the SWIFT Water for TN.  When added in August 2018, the SWIFT Water TN CCP 
was set with an alarm level of 6 mg/L.  Rising TN levels in SWIFT Water observed in October (maximum of 
5.56 mg/L, average of 4.56 mg/L) prompted a reduction in the alarm level to 5 mg/L as of October 17, 2018.   
2
 Regulatory limit applies to the TOC laboratory analysis which is collected at a frequency of 3 times per week. 



3
 Proposing no limit for TDS as the primary driver is aquifer compatibility. Expected range for SWIFT Water at 



SWIFTRC is 500‐850 mg/L. 
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Figure 1: Percentile distribution of 15-minute average Individual Filter Effluent (IFE) Turbidities for 



Biofilters 1-4 (IFE1-4) and Combined Filter Effluent (CFE).  There were no 15-minute periods in this 



quarter with biofilter effluent turbidity values greater than 0.3 NTU. The 95% measured value for each 



biofilter IFE and the CFE was less than 0.1 NTU for each month in this quarter. 



 



 
Figure 2: Distribution of Monthly SWIFT Water pH values.   



 
Monitoring at the SWIFTRC also includes monitoring for performance indicators as 
documented in Table 2, extracted from Attachment B of the UIC-IIP. 
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Table 2: SWIFTRC Non-Regulatory Performance Indicators (Table 5-1 of the UIC-IIP). 



 
Pathogen Log Removal Value (LRV) is not strictly regulated but the SWIFTRC has 
been designed and is operated to achieve at least 12 LRV for viruses and 10 LRV for 
Cryptosporidium and Giardia through a combination of advanced treatment processes 
and soil aquifer treatment. Table 3 provides a treatment process pathogen LRV 
summary for recharge conditions.  Table 4 provides additional monitoring that is being 
completed to document compliance with the LRVs for ozone and UV. 
 



Parameter Floc/Sed 
(+BAC) 



Ozone BAC+GAC UV Cl2 SAT Total 



Enteric Viruses 2 0‐3(TBD) 0 4 0‐4 6 12‐19 



Cryptosporidium 4 0 0 6 0 6 16 



Giardia 2.5 0‐1.5 (TBD) 0 6 0 6 14.5‐16 



 
Table 3: SWIFTRC Pathogen LRV for Potomac Aquifer System (PAS) Recharge. 
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Table 4: Additional Monitoring to Support Ozone and UV LRV (Table 7-1 of the UIC-IIP). 



 
Critical Control Points 
 
The SWIFTRC incorporates Critical Control Points (CCP) throughout the treatment 
process, per Attachment G of UIC-IIP to verify that treatment goals are being met at 
each of the individual processes. A violation of any CCP means that the SWIFTRC 
may not be producing water that meets the treatment goals and will trigger a diversion 
of the SWIFT Water so that it is not directed to the recharge well.  In most instances, 
the SWIFTRC will continue to operate through the CCP violation, but the SWIFT Water 
will be diverted back to the Nansemond Plant chlorine contact tank (CCT). 
 
CCPs have alert values at which point the operator is expected to take action to 
correct the performance as well as the alarm values at which point an automated 
response will trigger action and prevent flow from going to the recharge well. Both 
the alert and alarm values will be measured consistently for a specified duration 
before action is taken so that blips in online analyzers do not trigger action.  The 
specific values for the alert and alarm levels will be configured as adjustable set 
points in the Distributed Control System (DCS) and optimized as needed to meet 
the water quality requirements. 
 
Table 5 shows the current CCPs in effect at the SWIFTRC.  Modifications have been 
made to the CCPs since startup as compared to the original design documents.  Those 
made in the first full quarter of operations were identified and discussed in the first 
quarterly research report.  Additional changes during the second quarter are noted in 
redline and discussed below.   



 A change was made to the GAC Combined Effluent (CE) on-line analyzer TOC, 
reducing the alarm level from 6.0 mg/L to 5.0 mg/L.  The GAC vessels were 
backwashed at the end of October and following the backwash, only one GAC 
vessel was placed back into service.  With one vessel in service, the TOC of the 
GAC CE began to increase.  In order to provide additional compliance 
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assurance, the alarm level for the GAC CE was reduced to 5.0 mg/L.  The 
maximum reported TOC value in SWIFT Water via laboratory analysis during this 
period of single vessel GAC operation was 3.83 mg/L on November 5.  On 
November 6, operation was returned to two GAC vessels in service.    



 A change was made to the SWIFT Water TN CCP.  This was a new CCP 
implemented in August 2018 with an action level of 6 mg/L to protect the 
regulatory limits for TN of 8 mg/L maximum and 5 mg/L as a monthly average.  
Rising TN levels in SWIFT Water observed in October (maximum of 5.56 mg/L, 
average of 4.56 mg/L) prompted a reduction in the action level to 5 mg/L as of 
October 17, 2018 to provide additional compliance assurance.   



 



Parameter 
Alert 
Value 



Alarm 
Value Unit Action 



Critical Control Points (CCPs) 



Influent Pump Station Conductivity 1,200 1,500 microSiemens 
per 



centimeter 



Divert settled water 
to drain pump 
station  



Influent Pump Station Total Inorganic Nitrogen  4.0 5.0 mg/L Divert settled water 
to drain pump 
station  



Influent Pump Station Turbidity 15 20 NTU Divert settled water 
to drain pump 
station  



Preformed Chloramine Failure on Injection N/A Failure mg/L Divert SWIFT Water 



Total Chlorine Post Injection upstream of ozone 2.0 1.0 mg/L Divert SWIFT Water 



Chloramine injection upstream of ozone 2.0 1.0 mg/L Divert SWIFT Water 



Ozone Feed N/A Failure N/A Open Biofilter 
Backwash Waste 
Valve 



Ozone Contactor Calculated LRV – Virus <120% 
LRV 
Goal 



<100% 
LRV 
Goal 



% Open Biofilter 
Backwash Waste 
Valve 



Biofilter Individual Effluent Turbidity 0.1 0.15 NTU Place that filter in 
filter-to-waste mode 



Biofilter Combined Filter Effluent Turbidity 0.1 0.15 NTU Place all filters in 
filter-to-waste mode 



GAC Combined Effluent TOC, instantaneous 
online analyzer 



4.0 6.5.0 mg/L Divert SWIFT Water 



UV Reactor Dose <120% of 
Dose 



Setpoint 



<105% of 
Dose 



Setpoint 



% Divert SWIFT Water 



Free Chlorine CT (This CCP is not being used 
since free chlorination of the SWIFT Water is 
not currently being practiced) 



<120% of 
CT Target 



<105% of 
CT Target 



% Divert SWIFT Water 



GAC Combined Effluent Nitrite 0.25 0.50 mg/L Divert SWIFT Water 



SWIFT Water TN 4.5 65.0 mg/L Divert SWIFT Water 



Ozone dose 80 90 lbs/day Place all filters in 
filter-to-waste mode 



Table 5. Hazard Analysis and Critical Control Point: Critical Control Points 
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Resolved Investigations from the Previous Quarter 
 
As noted in the previous quarterly report, the following issues were the subject of further 
investigation and resolution.   



 Ozone LRV:  On July 23-24 there were approximately 8 hours of low virus and 
giardia LRV.  These were likely caused by a problem with the ozone residual 
probe. It was unclear at the time why the CCP for virus LRV did not engage and 
bypass the filters. A follow-up investigation identified that the CCP for virus LRV 
did not engage because the operator deactivated the CCP action to troubleshoot 
problems we were experiencing with the ozone residual probe. However during 
this time the ozone feed system was placed in manual at a dose high enough to 
ensure LRV values greater than 3. To avoid this is the future, no deactivation of 
any CCP actions will be permitted for any reason.  All operators were provided 
with in-depth training to prevent a recurrence of this on November 6.  It is 
important to reiterate that during this time a trend of the data showed that the 
ozone system was running with a relatively high dose of 90 PPD through this 
entire period. In addition to the daily laboratory verification of the ozone residual 
probe in triplicate, a “hot standby” ozone residual probe was added, and 
associated operating procedures were developed. 



 Reliability of the Combined Filter Effluent Turbidimeter: The combined filter 
effluent turbidimeter was periodically reading turbidities in excess of 0.3 NTU 
when the individual filter effluent turbidimeters of the operational filters were all 
reading less than 0.1 NTU.  This was attributed to sample delivery problems and 
was resolved by installing a new sample pump.   



 IFE3 Turbidity:  Turbidity in IFE3 was >0.3 for more than three consecutive 
readings on August 21.  Though recharge was not occurring at the time, the CCP 
should have triggered a diversion of the filter effluent, and the filters should have 
gone into standby. This did not appear to happen and a follow-up investigation 
attributed this to operator error.  During this time, the CCP was in fact triggering 
filter standby but the operator continued to return the filter back to service.  All 
operators were provided with in-depth training to prevent a recurrence of this on 
November 6.   



 











Table 6: SWIFT Water Quality and LRV Compliance



Parameter Units



Maximum Contaminant Level 
(MCL) or MCL Goal (MCLG) 
where numerical MCL not 



expressed.  Values noted for 
indicator compounds are 
non-regulatory screening 



values



Minimum Report 
Level1



Required Monitoring 
Frequency Average2 Maximum Numer of 



Samples Average2 Maximum Numer of 
Samples Average2 Maximum Numer of 



Samples



Regulatory Parameters
Total Nitrogen (TN) mg/L NA 0.5 Daily3 4.12 5.14 25 4.59 5.56 28 3.98 6.11 25



NO3 mg/L 10 0.01 Daily3 3.37 4.33 25 3.83 4.79 28 3.29 5.41 25
NO2 mg/L 1 0.05 Daily3 0.01 0.07 25 0.02 0.24 28 0.01 0.13 25



Turbidity NTU NA Continuous
Total Organic Carbon (TOC) mg/L NA 0.1 3x/Wk3 1.68 2.07 11 2.68 3.52 13 2.85 3.83 11



pH NA Continuous



TDS4 mg/L Potomac Aquifer System 
Range: 694-8,720 2.5



Monthly
548 1 632 1 617 1



Microorganisms
Total Coliform5 MPN/100 mL MCLG = 0 1 Daily3 <1 <1 25 0.1 3 27 <1 <1 20



E. coli MPN/100 mL NA 1 Weekly <1 <1 10 <1 <1 27 <1 <1 20



Cryptosporidium oocysts/L
Treatment Technique, MCLG 



= 0 0.095 Quarterly <0.095 1



Giardia lamblia oocysts/L
Treatment Technique, MCLG 



= 0 0.095 Quarterly <0.095 1



Legionella MPN/100 mL
Treatment Technique, MCLG 



= 0 10 Quarterly <10,H3 1
Disinfection Byproducts



Bromate µg/L 10 0.15 Monthly 3.55 1 3.38 1 2.02 1
Chlorite mg/L 1.0 0.1 Monthly <0.1 1 <0.1 1 <0.1 1



Trihalomethanes
Bromodichloromethane µg/L 1 Monthly <1 1 <1 1 <1 1



Bromoform µg/L 1 Monthly <1 1 <1 1 <1 1
Chloroform µg/L 1 Monthly <1 1 <1 1 <1 1



Dibromochloromethane µg/L 1 Monthly <1 1 <1 1 <1 1
Total Trihalomethanes µg/L 80



HAAs
Dichloroacetic acid µg/L 0.6 Monthly <0.6 1 0.64 1 1.22 1
Trichloroacetic acid µg/L 0.2 Monthly <0.2 1 <0.2 1 <0.2 1



Monochloroacetic acid µg/L 0.6 Monthly <0.6 1 <0.6 1 <0.6 1
Bromoacetic acid µg/L 0.4 Monthly <0.4 1 <0.4 1 <0.4 1



Dibromoacetic acid µg/L 0.2 Monthly <0.2 1 <0.2 1 0.44 1
Total Haloacetic Acids µg/L 60



Disinfectants
Monochloramine (as Cl2) 6,7 mg/L 4 Continuous 0.45 2.47 0.34 2.14 0.51 0.79



Chlorine (as Cl2)6 mg/L 4 Continuous 0.46 1.59 0.38 2.12 0.48 2.06



Figure 2



NovemberSeptember October



Figure 1
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Table 6: SWIFT Water Quality and LRV Compliance



Parameter Units



Maximum Contaminant Level 
(MCL) or MCL Goal (MCLG) 
where numerical MCL not 



expressed.  Values noted for 
indicator compounds are 
non-regulatory screening 



values



Minimum Report 
Level1



Required Monitoring 
Frequency Average2 Maximum Numer of 



Samples Average2 Maximum Numer of 
Samples Average2 Maximum Numer of 



Samples



NovemberSeptember October



Inorganic Chemical
Antimony µg/L 6 1 Monthly <1 1 <1 1 <0.5 1



Arsenic µg/L 10 1 Monthly <1 1 <0.5 1 0.29 1
Asbestos MFL 7 0.2 Monthly <0.2,QG 1 <0.2 1 <0.2 1



Barium mg/L 2 0.005 Monthly 0.009 1 0.010 1 0.006 1
Beryllium µg/L 4 0.5 Monthly <0.5 1 <0.2 1 <0.1 1
Cadmium µg/L 5 0.5 Monthly <0.5 1 <0.2 1 <0.1 1



Chromium (total) µg/L 100 5 Monthly <1 1 <4 1 <5 1
Copper mg/L 1.3 (action level) 0.005 Monthly <0.005 1 <0.005 1 <0.005 1



Cyanide (total) µg/L 200 10 Monthly <10 1 17 1 <10 1
Fluoride mg/L 4.0 0.05 Monthly 0.882 0.986 25 0.995 1.11 28 0.818 1.01 24



Lead µg/L 15 (action level) 0.5 Monthly <0.5 1 <0.2 1 <0.1 1
Mercury µg/L 2 0.1 Monthly <0.1 1 <0.1 1 <0.1 1



Selenium µg/L 50 25 Monthly <25 1 <10 1 <5 1
Thallium µg/L 2 0.5 Monthly <0.5 1  <0.2 1 <0.1 1



Organic Chemicals



Acrylamide8 µg/L Treatment Technique, MCLG 
= 0 0.1 Monthly <0.1 1 <0.1 1 0.24 1



Alachlor µg/L 2 0.05 Monthly <0.05 1 <0.05 1 <0.05 1
Atrazine µg/L 3 0.05 Monthly <0.05 1 <0.05 1 <0.05 1



Benzo(a)pyrene (PAHs) µg/L 0.2 0.02 Monthly <0.02 1 <0.02 1 <0.02 1
Di(2-ethylhexyl) adipate µg/L 400 0.6 Monthly <0.6 1 <0.6 1 <0.6 1



Di(2-ethylhexyl) phthalate µg/L 6 0.6 Monthly <0.6 1 <0.6 1 <0.6 1
Hexachlorocyclopentadiene µg/L 50 0.05 Monthly <0.05 1 <0.05 1 <0.05 1



Hexachlorobenzene µg/L 1 0.05 Monthly <0.05 1 <0.05 1 <0.05 1
Simazine µg/L 4 0.05 Monthly <0.05 1 <0.05 1 <0.05 1



Carbofuran µg/L 40 0.5 Monthly <0.5 1 <0.5 1 <0.5 1
Oxamyl (Vydate) µg/L 200 0.5 Monthly <0.5 1 <0.5 1 <0.5 1



Chlordane µg/L 2 0.1 Monthly <0.1 1 <0.1 1 <0.1 1
Endrin µg/L 2 0.01 Monthly <0.01 1 <0.01 1 <0.01 1



Heptachlor µg/L 0.4 0.01 Monthly <0.01 1 <0.01 1 <0.01 1
Heptachlor Epoxide µg/L 0.2 0.01 Monthly <0.01 1 <0.01 1 <0.01 1



Lindane µg/L 0.2 0.01 Monthly <0.01 1 <0.01 1 <0.01 1
Methoxychlor µg/L 40 0.05 Monthly <0.05 1 <0.05 1 <0.05 1



Toxaphene µg/L 3 0.5 Monthly <0.5 1 <0.5 1 <0.5 1
PCB Arochlor1016 µg/L 0.08 Monthly <0.08 1 <0.08 1 <0.08 1
PCB Arochlor1221 µg/L 0.1 Monthly <0.1 1 <0.1 1 <0.1 1
PCB Arochlor1232 µg/L 0.1 Monthly <0.1 1 <0.1 1 <0.1 1
PCB Arochlor1242 µg/L 0.1 Monthly <0.1 1 <0.1 1 <0.1 1
PCB Arochlor1248 µg/L 0.1 Monthly <0.1 1 <0.1 1 <0.1 1
PCB Arochlor1254 µg/L 0.1 Monthly <0.1 1 <0.1 1 <0.1 1
PCB Arochlor1260 µg/L 0.1 Monthly <0.1 1 <0.1 1 <0.1 1



Total Polychlorinated Biphenyls (PCBs) 
µg/L 0.5
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Table 6: SWIFT Water Quality and LRV Compliance



Parameter Units



Maximum Contaminant Level 
(MCL) or MCL Goal (MCLG) 
where numerical MCL not 



expressed.  Values noted for 
indicator compounds are 
non-regulatory screening 



values



Minimum Report 
Level1



Required Monitoring 
Frequency Average2 Maximum Numer of 



Samples Average2 Maximum Numer of 
Samples Average2 Maximum Numer of 



Samples



NovemberSeptember October



2,4-D µg/L 70 0.1 Monthly <0.1 1 <0.1 1 <0.1 1
Dalapon µg/L 200 1 Monthly <1 1 <1 1 <1 1
Picloram µg/L 500 0.1 Monthly <0.1 1 <0.1 1 <0.1 1



2,4,5-TP (Silvex) µg/L 50 0.2 Monthly <0.2 1 <0.2 1 <0.2 1
Dinoseb µg/L 7 0.2 Monthly <0.2 1 <0.2 1 <0.2 1



Pentachlorophenol µg/L 1 0.04 Monthly <0.04 1 <0.04 1 <0.04 1
Dioxin (2,3,7,8-TCDD) pg/L 30 5 Monthly <5 1 <5 1 <5 1



Diquat µg/L 20 0.4 Monthly <0.4 1 <0.4 1 <0.4 1
Endothall µg/L 100 5 Monthly <5 1 <5 1 <5 1



Epichlorohydrin µg/L Treatment Technique, MCLG 
= 0 0.4 Monthly <0.4 1 <0.4 1 <0.4 1



Glycophosphate µg/L 700 6 Monthly <6 1 <6 1 <6 1
Benzene µg/L 5 0 Monthly <1 1 <1 1 <1 1



Carbon Tetrachloride µg/L 5 0 Monthly <1 1 <1 1 <1 1
Chlorobenzene µg/L 100 1 Monthly <1 1 <1 1 <1 1



1,2-dibromo-3-chloropropane (DBCP) µg/L 0.2 0.02 Monthly <0.02 1 <0.02 1 <0.02 1
o-Dichlororbenzene µg/L 600 1 Monthly <1 1 <1 1 <1 1
p-Dichlorobenzene µg/L 75 1 Monthly <1 1 <1 1 <1 1
1,2-Dichloroethane µg/L 5 1 Monthly <1 1 <1 1 <1 1



1,1-Dichlororethylene µg/L 7 1 Monthly <1 1 <1 1 <1 1
cis-1,2-Dichloroehtylene µg/L 70 1 Monthly <1 1 <1 1 <1 1



trans-1,2-Dichloroethylene µg/L 100 1 Monthly <1 1 <1 1 <1 1
Dichloromethane µg/L 5 1 Monthly <1 1 <1 1 <1 1



1,2-Dichloropropane µg/L 5 1 Monthly <1 1 <1 1 <1 1
Ethylbenzene µg/L 700 1 Monthly <1 1 <1 1 <1 1



Ethylene Dibromide (EDB) µg/L 0.05 0.02 Monthly <0.02 1 <0.02 1 <0.02 1
Styrene µg/L 100 1 Monthly <1 1 <1 1 <1 1



Tetrachloroethylene µg/L 5 1 Monthly <1 1 <1 1 <1 1
Toluene µg/L 1,000 1 Monthly <1 1 <1 1 <1 1



1,2,4-Trichlorobenzene µg/L 70 1 Monthly <1 1 <1 1 <1 1
1,1,1-Trichloroethane µg/L 200 1 Monthly <1 1 <1 1 <1 1
1,1,2-Trichloroethane µg/L 5 1 Monthly <1 1 <1 1 <1 1



Trichloroethylene µg/L 5 1 Monthly <1 1 <1 1 <1 1
Vinyl Chloride µg/L 2 1 Monthly <1 1 <1 1 <1 1



p/m-Xylene µg/L 2 Monthly <2 1 <2 1 <2 1
o-Xylene µg/L 1 Monthly <1 1 <1 1 <1 1



Total Xylene µg/L 10,000 3 Monthly <3 1 <3 1 <3 1
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Table 6: SWIFT Water Quality and LRV Compliance



Parameter Units



Maximum Contaminant Level 
(MCL) or MCL Goal (MCLG) 
where numerical MCL not 



expressed.  Values noted for 
indicator compounds are 
non-regulatory screening 



values



Minimum Report 
Level1



Required Monitoring 
Frequency Average2 Maximum Numer of 



Samples Average2 Maximum Numer of 
Samples Average2 Maximum Numer of 



Samples



NovemberSeptember October



Radionuclides
Alpha particles pCi/L 15 3 Monthly <3 1 4.1 1 6.8 1



Beta particles and photon emitters pCi/L 4 mrem/yr9 3 Monthly 13 1 16 1 18 1
Radium 226 pCi/L 5 (226+228) 1 Monthly <1 1 <1 1 <1 1



 Radium 228 pCi/L 5 (226+228) 1 Monthly <1 1 <1 1 <1 1
Uranium µg/L 30 0.5 Monthly <0.5 1 <0.2 1 <0.1 1



Strontium-90 pCi/L NA 0.647 Monthly <0.637 1 <0.647 1 <0.597 1
Tritium pCi/L NA 340 Monthly <265 1 <337 1 <340 1



Non-regulatory Performance Indicators
         Public Health Indicators Trigger Limits



1,4-dioxane µg/L 1 0.06 Quarterly 0.40 0.43 3 0.43 0.49 5 0.40 0.45 4
17-β-estradiol ng/L TBD 0.0004 Quarterly <0.0004 1



DEET ng/L 200,000 10 Quarterly <10 1
Ethinyl estradiol ng/L TBD 5 Quarterly <5 1



Tris(2-carboxyethyl)phosphine (TCEP) ng/L 5,000 10 Quarterly <10 1
NDMA ng/L 10 2 Quarterly <2 <2 4 0.570 2.85 5 0.510 2.04 4



Perchlorate µg/L 6 0.5 Quarterly 0.84 1
Perfluorooctanoic Acid (PFOA) µg/L 0.070 (PFOA+PFOS) 0.02 Quarterly <0.02 1



Perfluorooctanesulfonic Acid (PFOS) µg/L 0.070 (PFOA+PFOS) 0.04 Quarterly <0.04 1



         Treatment Efficacy Indicators Trigger Limits



Cotinine ng/L 1,000 10 Quarterly <10 1
Primidone ng/L 10,000 25 Quarterly <25 1



Phenytoin (Dilantin) ng/L 2,000 20 Quarterly <20 1
Meprobamate ng/L 200,000 5 Quarterly <5 1



Atenolol ng/L 4,000 5 Quarterly <5 1
Carbemazepine ng/L 10,000 5 Quarterly <5 1



Estrone ng/L 320,000 5 Quarterly <5 1
Sucralose ng/L 150,000,000 100 Quarterly <100 1
Triclosan ng/L 210,000 100 Quarterly <100 1
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Table 6: SWIFT Water Quality and LRV Compliance



Parameter Units



Maximum Contaminant Level 
(MCL) or MCL Goal (MCLG) 
where numerical MCL not 



expressed.  Values noted for 
indicator compounds are 
non-regulatory screening 



values



Minimum Report 
Level1



Required Monitoring 
Frequency Average2 Maximum Numer of 



Samples Average2 Maximum Numer of 
Samples Average2 Maximum Numer of 



Samples



NovemberSeptember October



        Additional Monitoring (Ozone & UV LRV) Average Minimum Average Minimum Average Minimum



Ozone Virus LRV10 Continuous 4.17 3.29 3.98 0.13 3.55 2.61
Ozone Giardia LRV Continuous 1.94 1.40 1.87 0.06 1.79 1.26
UV Dose Reactor 1 mJ/cm2 Continuous >186 >186 >186 >186 >186 >186



UV Virus LRV Reactor 1 Continuous >4 >4 >4 >4 >4 >4
UV Dose Reactor 2 mJ/cm2 Continuous >186 >186 >186 >186 >186 >186



UV Virus LRV Reactor 2 Continuous >4 >4 >4 >4 >4 >4



Contract Laboratory Flags
(H3) - Sample was received and/or analysis requested past holding time.
(QG) - Sample was not filtered within 48 hours of collection. As per the method, sample was ozonated before filtration and analysis. Data is acceptable for compliance.



4 TDS of the Potomac Aquifer System is based on the averages within the upper, middle and lower Potomac Aquifer as determined during baseline montioring.



1 When minimum reporting limits varied during the quarter, the highest minumum reporting limit used is identified.
2 Analytical results less than the reporting limit were treated as zero for the purposes of the averaging calculation.



10 Ozone: There were over 150 instances where the 15-minute average was less than the 3.0 LRV set point during this quarter.
     (1) All CCPs are currently set up in HRSD’s DCS to trigger only if the measured value has continuously violated the limit for a specified duration. For example, the ozone CCP would trigger only when the measured ozone residual is below the residual CCP value for every second during a 10-minute continuous period. 
Because this method requires continuous violation to trigger a CCP, there are times when the 15-minute average can be below the limit without the CCP recording a violation. This occurred 56 times in October and 110 times in November. During this period the minimum value in October was 2.49 and the average of the 
59 violations was 2.85. In November, the minimum value was 2.61 and the average of the violations was 2.88. Ozone is specifically prone to this because there is a normal variation of about 0.1 mg/L in the measured ozone residual. As a result, the ozone residual can be consistently below the CCP limit for the majority of 
a 15-minute period and the CCP won’t trigger as long as a few points are measured above the limit. To address this, HRSD will make an adjustment to its DCS programming for ozone, turbidity, and UV so that the CCP engages based on a running average measurement as opposed to the current method that requires 
continues detection of a violation over a specified duration.  
     (2) HRSD is currently using ozone virus LRV as one of three CCPs targeted at the ozonation process, and in DCS the virus and giardia LRVs are calculated based on the ozone residual, residence time, and temperature, using equations from the Long Term 2 Enhanced Surface Water Treatment Rule Toolbox 
Guidance Manual.  Current setpoints for this control include the ozone residual setpoint and the probe location, which determines the contact time.  As temperature drops, the ozone residual required to achieve the LRV target increases. As shown in FIGURE 3, the temperature began dropping in October and the 
measured LRV got closer to the limit of 3. Once operational staff realized this, the ozone residual setpoint was increased, also shown on FIGURE 3. The setpoint increase brought the calculated LRV back above the limit. To prevent this from happening in the future, HRSD is changing the DCS control strategy to be based 
on a virus LRV setpoint instead of an ozone residual setpoint. This prevents an ozone residual setpoint from being set that inadvertently results in a virus LRV that is close to or less than 3 and will provide a more consistent buffer between the achieved LRV and the required value.
     (3) On October 10/11, between 2:00 and 2:45 SWT (Floc/Sed effluent) diverted due to a high TIN value on the influent pump station which shut off the ozone system and the biofilters. However the operator forced the BAFs to go back in service at 2:15 causing them to drain slowly for about 45min. The ozone system 
was not in operation at this time and there was no flow moving through the ozone contactor. During this time, there were 3 consecutive 15-min periods at 0.13 LRV, in violation of the 3 LRV setpoint. All water that moved through the filters was water that was already in the filter box. The SWIFT operational team has 
discussed this issue and in-depth training of all operators to prevent recurrence was conducted November 6. 



7 Monochloramine: Between 10:00 and 15:15 on September 18, the SWIFT Water online monochloramine analyzer read a constant value of 8.17 mg/L, which is in violation of the EPA MCL. During this time the total chlorine analyzer continuously read values less than 1.5 mg/L indicating that the monochloramine analyzer 
was likely in error. The monochloramine analyzer was checked, calibrated, and placed back into service.



3 Daily samples are typically not collected on days in which there is no or limited recharge.  In September, there was no recharge on three days and very limited recharge on one additional day (less than 25%) which impacted the collection and sample frequency for Total coliform (TC), Total Nitrogen (TN), Nitrate (NO3), 
Nitrite (NO2) and TOC.  A fifth sample date for TC, TN, NO3 and NO2 was impacted by improper preservation which invalidated the data.  In October, there was no recharge on two days and very limited recharge on one additional day (< 25%) which impacted the collection and sample frequency for TC, TN, NO3, NO2, 
and TOC.  For TC, an additional daily sample was missed on October 25 when recharge did not occur during the hours of 6 am - 6 pm.  In November, there was no or limited recharge (<25%) on five days which impacted sample frequency for TC, TN, NO3, NO2 and TOC.  Sample collection for TC did not occur on four 
additional days in which recharge did not occur or was limited during the hours of 6 am - 6 pm.  TC was also not collected on November 13 due to operator error and was addressed through retraining.   Though recharge ceased on November 22, the advanced treatment system (AWT) continued to operate and produce 
SWIFT Water which allowed for additional sample collection to characterize AWT performance.         



9 The measurement unit for beta particles and photon emitters is pCi/L while the MCL is expressed as mrem/yr.  Per EPA's Implementation Guidance for Radionuclides (EPA 816-F-00-002, March 2002), the screening threshold for beta particles and photon emitters is 50 pCi/L.  If sample concentrations exceed 50 pCi/L, 
each individual beta particle and photon emitter is converted from pCi/L to mrem using the EPA designated conversation tables, currently available in the referenced document.



8 Acrylamide: Note the data for the November 6 sampling event was available from the contract lab for HRSD review on December 10 when the AWT was no longer in operation.  This represents the first quantifiable result for acrylamide.  The MCL for acrylamide is a treatment technique designed to reduce the level of the 
contaminant in water.  HRSD will evaluate the use of polymers within the wastewater system to determine if there are opportunities to limit the addition of acrylamide.



5 A positive TC result was documented on October 29 with a result of 3 CFU/100 mL.  The duplicate sample was <1 CFU/100 mL.  The Quality Control measures for the method were met and the result is considered valid.  E coli was absent.  
6 The maximum residual disinfectant level (or MRDL) MCL for monochloramine and chlorine are based on annual averages.



HRSD SWIFTRC Quarterly Report:Recharge Operations from September 1‐November 30,2018
December 17, 2018   Page 12 of 21











 
 



HRSD S



Figure 3: 
process, a
time, and 
Toolbox G
probe loca
achieve th
and the m
setpoint w
back abov
strategy to
ozone res
3 and will 



Recharg



The tota
1.19 mil
7).  Brief
times pe



SWIFTRC Qu



HRSD is cur
and in DCS th
temperature,



Guidance Man
ation, which d
he LRV target



measured LRV
was increased
ve the limit. T
o be based o
sidual setpoin



provide a mo



ge Statistic



al volume re
lion gallons
f backflush



er week.   



uarterly Rep
De



rrently using o
he virus and g
, using equati
nual.  Current
determines th
t increases. A
V got closer to
d, also shown
To prevent this
n a virus LRV
t from being s



ore consistent



cs 



echarged du
s was backf
ing periods



port:Recharg
ecember 17,



ozone virus L
giardia LRVs 
ons from the 
t setpoints for
e contact tim



As shown in F
o the limit of 3
 on FIGURE 
s from happen
V setpoint inst
set that inadv
t buffer betwe



uring this o
flushed for 



s occur as p



ge Operation
, 2018   Pag



RV as one of 
are calculate
Long Term 2



r this control i
e.  As temper



FIGURE 3, the
3. Once opera
3. The setpoi
ning in the fut
tead of an ozo
vertently resul
een the achie



operational 
a net recha



part of routi



ns from Sept
ge 13 of 21 



f three CCPs 
d based on th



2 Enhanced S
include the oz
rature drops, 
e temperature
ational staff re
int increase b
ture, HRSD is
one residual s
lts in a virus L
ved LRV and



period was
arge of 51.1
ne well ma



tember 1-No



targeted at th
he ozone resi



Surface Water
zone residual
the ozone re



e began drop
ealized this, t
brought the ca
s changing th
setpoint. This
LRV that is clo
d the required



s 52.35 milli
16 million g
intenance, 



ovember 30,2



he ozonation 
idual, residen
r Treatment R
l setpoint and
sidual require
ping in Octob
he ozone res
alculated LRV
he DCS contro
s prevents an 
ose to or less
 value. 



ion gallons.
gallons (Tab



generally t



2018 



 



nce 
Rule 
d the 
ed to 
ber 
idual 



V 
ol 



s than 



.  
ble 
hree 











 
 



HRSD SWIFTRC Quarterly Report:Recharge Operations from September 1-November 30,2018 
December 17, 2018   Page 14 of 21 



 



Table 7: Recharge and Backflush Volumes, September 1 – November 30, 2018.   



Corrosion in Biofilters 



In late October we noted an increase in water level within the recharge well during 
recharge cycles, signifying a potential reduction in recharge capacity within the 
well.  This prompted an increase in membrane filtration index (MFI) testing and tracking 
of specific injectivity (SI) and specific capacity (SC) values to evaluate clogging potential 
of the SWIFT Water and resulting impact to well capacity.  The five MFI tests since 
October 31 had a high degree of variability but in general showed unfavorable results 
with unacceptably elevated indices, compared to indices originating from tests 
conducted between June and late September (Table 8).  Rising recharge levels, 
coinciding with falling injectivities, and intermittently elevated MFI indices suggested that 
the SWIFT Water contained a clogging agent, and possibly had changed in 
composition, even though turbidity readings were excellent, and backflushing events 
briefly restored injectivities (Figure 4).    



A brick-reddish discoloration of both the Bypass Filter Index (BFI – a passive cartridge 
filter) and the more recent MFI tests suggested that iron was the potential contaminant 
and confirmation was obtained through mineral analysis of the filters.  We also noted 
that SWIFT Water iron concentrations had gradually increased over time with 
laboratory-generated data maximum of 0.1 mg/L (Table 6, Secondary MCL – 0.3 
mg/L).  From an operational perspective, elevated iron can impede recharge operations 
by obstructing the recharge well screens and filling the pore spaces within the recharge 
well gravel filter pack.  
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Total Recharge September ‐ November: 52.35 MG
Total Backflush September ‐ November: 1.19 MG
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Because of the concerns about potential well impacts, we ceased recharge on 
November 22 in order to determine the source of the iron.  Investigation within the 
SWIFTRC revealed significant corrosion as a result of coatings failure in the 
biofilters.  HRSD is currently pursuing warranty repairs with the contractor.  In the 
interim, recharge operations are halted.  The current anticipated timeline for repairs is 
January and February.  Beginning the week of December 17, well step drawdown 
testing will be conducted to better understand impacts on the recharge well and assess 
the need for any invasive well rehabilitation to restore lost recharge capacity.  Email 
communication regarding the need for shut-down for warranty repairs was provided to 
EPA Region III, the Virginia Department of Health, and the Department of 
Environmental Quality.  A copy of the email is provided in Attachment 1 for additional 
information.     



 Test 
Number 



Date MFI Filter 
Number 



MFI 
(sec/L2) 



 



Normalized 
MFI (sec/L2) 



1 6/6/2018 1 11.54 7.98 



2 6/6/2018 2 10.05 7.14 



3 7/31/2018 3 0.19 0.18 



4 9/26/2018 4 0.59 0.71 



5 9/26/2018 8 0.59 0.64 



6 10/31/2018 9 50.74 53.11 



7 10/31/2018 10 207.87 217.56 



8 11/2/2018 1T 217.17 227.29 



9 11/13/2018 11132018_2 0.13 0.15 



10 11/13/2018 11132018_3 33.33 37.37 



11 11/15/2018 11152018_1 6.06 6.80 



12 11/16/2018 11152018_2 355.23 398.34 



13 11/17/2018 11152018_3 46.03 34.41 



Table 8: Membrane Filter Indices at the SWIFTRC from start-up through mid-November.  Rising MFI 
values indicate the presence of a potential clogging agent. 
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wells located 400 – 500 feet away from the recharge well will continue to be monitored 
daily for the presence of nitrite (and nitrate) to evaluate the areal extent of migration, 
even during this period in which recharge operations are suspended.  Figure 7 
demonstrates that these conventional wells have shown no indication to date of nitrate 
or nitrite influence from the SWIFT Water.   



While the SWIFTRC is not currently recharging due to the high levels of iron, nitrate and 
nitrite monitoring within MW-SAT will continue at a reduced frequency of every two 
weeks.  Once recharge operations resume, we will return to daily monitoring of nitrate 
and nitrite in MW-SAT for a one month period.  If the nitrite and nitrate trends in Screens 
4 – 11 are consistent with what is seen in Figure 4, we will reduce monitoring in those 
screens to once every two weeks while continuing daily monitoring in Screens 1 – 3.  
The variability seen in Screens 1 – 3 along with their historical proximity to or 
exceedance of the MCL requires closer monitoring at this time until we can demonstrate 
that these intervals consistently remain less than ½ the MCL. We will continue to 
provide updates on nitrite and nitrate in the groundwater in these quarterly reports.  
Figures 5 – 7 document the nitrate and nitrite monitoring at these sample points during 
the quarter.   



 



Figure 5: Average Daily Nitrite and Nitrate Concentrations in MW-SAT Screen Intervals 1 (S1), 2 (S2) and 
3 (S3) relative to the nitrite PMCL and SWIFT Water concentrations (SWIFT).   
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Figure 6: Average Daily Nitrite Concentrations in MW-SAT Screen Intervals 4 - 11 (S4-S11) relative to the 
nitrite PMCL and SWIFT Water concentrations (SWIFT).  The highest recorded nitrite value during the 
period was in Screens 4 and 5 with a concentration of 0.52 mg/L.  The highest recorded nitrate value in 
these intervals during the quarter was 0.16 mg/L in Screen Interval 4. 
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Figure 7: Average Daily Nitrite Concentrations in the conventional monitoring wells (MW-UPA, MW-MPA, 
MW-LPA).   
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Attachment 1 



HRSD SWIFT Research Center Operations Suspended 
Monday, December 17, 2018 
12:51 PM 



Subject HRSD SWIFT Research Center Operations Suspended 



From Mitchell, Jamie 



To Nelson, Mark (Nelson.Mark@epa.gov); Branby, Jill (Branby.Jill@epa.gov); 
Roadcap Dwayne ulk16713; 'Degen, Marcia'; Gregory, Lance (VDH 
(lance.gregory@vdh.virginia.gov); 'Mark Perry'; 'Kudlas, Scott'; 
Andrew.Hammond@deq.virginia.gov; 'Nicol, Craig' 



Cc Schafran, Gary; Mark Widdowson (mwiddows@vt.edu); Henifin, Ted; Bott, 
Charles; 'Leila Rice' (leilarice@gmail.com); Pletl, Jim 



Sent Tuesday, December 11, 2018 11:41 AM 



  
All, 
  
I wanted to update you on a necessary and temporary suspension of operations at the 
SWIFT Research Center to allow our contractor to make some warranty repairs to the 
process equipment.  It is anticipated the SWIFT RC will be down through January for 
this work.  As a result, we are also suspending tours of the SWIFT RC during this time 
to avoid conflicts with the contractor’s operations.  Prior to suspending operations at 
SWIFT RC, we had successfully recharged the Potomac Aquifer with over 90 million 
gallons of SWIFT Water (treated to meet drinking water standards).  The data gathered 
to date has been valuable and will inform the planning and design of the full-scale 
SWIFT facilities.  The data set will continue to expand once SWIFT RC is back up and 
running this spring and continue throughout the SWIFT build-out.  The SWIFT RC data 
has already validated the results of our York River “room scale” pilot at a scale nearly 
100 times larger.  At this point we do not anticipate any deviation from the overall full-
scale SWIFT implementation schedule with the permitting process for Williamsburg 
beginning in 2019 and construction at Williamsburg commencing in late 2020.   
  
The warranty repairs are related to some unexpected issues related to what we believe 
to be construction deficiencies with the SWIFT Research Center.  We backwashed the 
granular activated carbon contactors near the end of November for the first time since 
they were put into operation in May.  Shortly after, we discovered that the SWIFT Water 
had unexplained high iron content.  Iron is a secondary contaminant (aesthetic issue 
related to color, sediment, taste and staining) and not included as one of our water 
quality targets; however, high iron can impact our operations, particularly the efficiency 
of the recharge well.  As a result we suspended recharge operations as we looked for 
the source of the iron.   
  
Our initial evaluation found several areas of steel corrosion that are potential 
contributors to the high iron content and appear to be related to construction 
deficiencies in the SWIFT Research Center.  The locations of the worst observed 
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corrosion required draining tanks and opening access hatches that had not been 
accessible since startup.  We continue to pursue resolution with the design-build team 
but believe corrective action could take at least 6 weeks to complete.  Operations at 
SWIFT RC will be suspended through January and potentially longer.  We’re in the 
process of evaluating the need for a well inspection and potential screen 
maintenance.  If it’s warranted, we’ll take the opportunity to complete this work during 
the temporary shutdown.   
  
Needless to say this is a painful set back.  Some early takeaways – as would be 
expected for large treatment facilities, full-scale SWIFT will be constructed from 
reinforced concrete, will not be using steel tanks, and should not experience similar 
issues; use of design-build actually makes addressing this apparent warranty issue 
much easier as the designer and contractor are one entity and any finger pointing 
between them is not our problem – it is their jointly owned issue; a restart in early 2019 
will allow us to use the experience we have gained over the past 6-months to build a 
better set of monitoring data and implement an optimized startup routine. 
  
At this point we are posting a press release explaining the temporary suspension of 
SWIFT Research Center operations, notifying our own employees with internal email 
communication and reaching out to the regulators.  Our quarterly report is due early 
next week and we will provide an update on the repair plan and anticipated timeline.  If 
you have any questions in the meantime, please let me know.   
  
Respectfully,  
Jamie 
  
  
Jamie S. Heisig-Mitchell 
HRSD Chief of Technical Services 
Office: 757.460.4220 | Mobile: 757.510.4153 
1434 Air Rail Avenue | Virginia Beach, VA  23455 
PO Box 5911 | Virginia Beach, VA  23471-0911 
jmitchell@hrsd.com | www.hrsd.com 
  
  



 



















Re: HRSD SWIFT Research Center Quarterly Report Sept-Nov 2018

		From

		Kudlas, Scott

		To

		Mitchell, Jamie

		Cc

		Nelson, Mark; Branby, Jill; Marcia Degen; Gregory, Lance (VDH; Mark Perry; Roadcap Dwayne ulk16713; Bott, Charles; Henifin, Ted; Mark Widdowson; Schafran, Gary

		Recipients

		JMITCHELL@hrsd.com; Nelson.Mark@epa.gov; Branby.Jill@epa.gov; Marcia.Degen@vdh.virginia.gov; lance.gregory@vdh.virginia.gov; mark.perry@vdh.virginia.gov; dwayne.roadcap@vdh.virginia.gov; CBOTT@hrsd.com; ehenifin@hrsd.com; mwiddows@vt.edu; Gschafra@odu.edu



Got it, thanks. 
Scott Kudlas


Office of Water Supply


Department of Environmental Quality


P.O. Box 1105


Richmond, VA 23218


Phone=(804) 698-4456


Cell =(804) 381-2979


scott.kudlas@deq.virginia.gov


www.deq.virginia.gov


Street Address: (Effective December 27, 2017 – 1111 East Main Street, Suite 1400)








On Mon, Dec 17, 2018 at 4:16 PM Mitchell, Jamie <JMITCHELL@hrsd.com> wrote:









All,



Please disregard the previously sent attachment.  I inadvertently omitted internal revision suggestions for footnote 10 of Table 6.  This version replaces the one sent at 3:02 pm and includes that corrected footnote
 regarding the ozone LRV data.  Please let me know if you have any questions.



 



Jamie



[bookmark: m_-8869179326233987508_m_4481952600971861497__MailEndCompose] 





From: Mitchell, Jamie


Sent: Monday, December 17, 2018 3:02 PM

To: 'Nelson, Mark'; 'Branby, Jill'

Cc: 'Degen, Marcia'; 'Gregory, Lance (VDH'; 'Mark Perry'; 'Roadcap Dwayne ulk16713'; 'Andrew.Hammond@deq.virginia.gov'; 'Kudlas, Scott'; Bott, Charles; Henifin, Ted; 'Mark Widdowson'; Schafran, Gary

Subject: HRSD SWIFT Research Center Quarterly Report Sept-Nov 2018







 



All,



 



Attached please find HRSD’s SWIFTRC quarterly report for the operating period September 1 – November 30, 2018.  Please let me know if you have any questions or other feedback. 




 



As indicated by email last week, the Research Center is currently out of service while we pursue warranty repairs related to corrosion.  These repairs are anticipated to occur through January and February.  We’ll
 update you on that timeline if there are impediments to meeting that schedule and will let you know when we are ready to resume operations and subsequent recharge. 




 



We appreciate the time you spend in reviewing these documents.  We will follow up with a quarterly research report in January to discuss progress in optimizing process operation and ensuring treatment goals are
 met.  



 



Please let me know if you have any questions.



 



Jamie



 



Jamie S. Heisig-Mitchell



HRSD Chief of Technical Services



Office: 757.460.4220 | Mobile: 757.510.4153



1434 Air Rail Avenue | Virginia Beach, VA  23455



PO Box 5911 | Virginia Beach, VA  23471-0911



jmitchell@hrsd.com |
www.hrsd.com



 
















RE: HRSD SWIFT Research Center Quarterly Report Sept 2018

		From

		Nelson, Mark

		To

		Mitchell, Jamie

		Recipients

		JMITCHELL@HRSD.COM



Jamie,


 


Thank you for the report and thank you for keeping us thoroughly informed of the nitrite issue.  We have no questions or comments at this time.


 


Mark Nelson, Hydrologist


US EPA Wheeling Office


1060 Chapline Street


Wheeling, WV 26003


304.234.0286


 


 


 


From: Mitchell, Jamie [mailto:JMITCHELL@HRSD.COM] 
Sent: Tuesday, September 18, 2018 4:16 PM
To: Nelson, Mark <Nelson.Mark@epa.gov>; Branby, Jill <Branby.Jill@epa.gov>
Cc: Marcia Degen <Marcia.Degen@vdh.virginia.gov>; Gregory, Lance (VDH (lance.gregory@vdh.virginia.gov) <lance.gregory@vdh.virginia.gov>; Mark Perry <mark.perry@vdh.virginia.gov>; Roadcap Dwayne ulk16713 <dwayne.roadcap@vdh.virginia.gov>; Andrew.Hammond@deq.virginia.gov; Kudlas, Scott <scott.kudlas@deq.virginia.gov>; Bott, Charles <CBOTT@hrsd.com>; Henifin, Ted <EHenifin@hrsd.com>; Mark Widdowson (mwiddows@vt.edu) <mwiddows@vt.edu>; Schafran, Gary <Gschafra@odu.edu>
Subject: HRSD SWIFT Research Center Quarterly Report Sept 2018




 


All,


 


Attached please find HRSD’s SWIFTRC quarterly report for the first operating period, May 15 – August 31, 2018.  Also attached is the final August nitrite corrective action report.  Please let me know if you have any questions or other feedback.  This is the first of the quarterly reports so we acknowledge that there may be some additional information you need or adjustments to the format that will make it easier to review.  Please provide us this feedback and we will work to refine the quarterly report format to ensure that it’s meeting the needs of the reviewers.  We appreciate the time you spend in reviewing these documents.  


 


As mentioned in my email last week, we are also preparing a quarterly report on the items of interest and learning opportunities that have presented themselves at the SWIFTRC.  We are targeting the end of September for that report.  


 


Please let me know if you have any questions.


 


Jamie


 


Jamie S. Heisig-Mitchell


HRSD Chief of Technical Services


Office: 757.460.4220 | Mobile: 757.510.4153


1434 Air Rail Avenue | Virginia Beach, VA  23455


PO Box 5911 | Virginia Beach, VA  23471-0911


jmitchell@hrsd.com | www.hrsd.com


 






HRSD SWIFTRC Research update

		From

		Mitchell, Jamie

		To

		Nelson, Mark; Branby, Jill

		Cc

		Marcia Degen; Gregory, Lance (VDH; Mark Perry; Roadcap Dwayne ulk16713; Andrew.Hammond@deq.virginia.gov; 'Kudlas, Scott'; Bott, Charles; Henifin, Ted; Mark Widdowson (mwiddows@vt.edu); Schafran, Gary

		Recipients

		Nelson.Mark@epa.gov; Branby.Jill@epa.gov; Marcia.Degen@vdh.virginia.gov; lance.gregory@vdh.virginia.gov; mark.perry@vdh.virginia.gov; dwayne.roadcap@vdh.virginia.gov; Andrew.Hammond@deq.virginia.gov; scott.kudlas@deq.virginia.gov; CBOTT@hrsd.com; EHenifin@hrsd.com; mwiddows@vt.edu; Gschafra@odu.edu





All,



I just wanted to update you on progress toward completing the quarterly research report.  Though the research report wasn’t officially identified as a product associated with UIC authorization, we think it’s
 valuable to provide the group with timely updates on progress in our research findings and the challenges we have encountered.  This routine synthesis of information is important to understanding our current status and knowing what questions still remain. 
 We are committed to providing this on a quarterly basis consistent with fulfilling the overarching learning objectives of the research center.  We are in the process of internal reviews now and will provide this no later than the end of next week. 




 



Please let me know if you have any questions.



 



Jamie



[bookmark: _MailEndCompose] 





From: Mitchell, Jamie


Sent: Tuesday, September 18, 2018 4:16 PM

To: Nelson, Mark (Nelson.Mark@epa.gov); Branby, Jill (Branby.Jill@epa.gov)

Cc: 'Degen, Marcia'; Gregory, Lance (VDH (lance.gregory@vdh.virginia.gov); Mark Perry; Roadcap Dwayne ulk16713; Andrew.Hammond@deq.virginia.gov; 'Kudlas, Scott'; Bott, Charles; Henifin, Ted; Mark Widdowson (mwiddows@vt.edu); Schafran, Gary

Subject: HRSD SWIFT Research Center Quarterly Report Sept 2018







 



All,



 



Attached please find HRSD’s SWIFTRC quarterly report for the first operating period, May 15 – August 31, 2018.  Also attached is the final August nitrite corrective action report.  Please let me know if you have any questions or other feedback. 
 This is the first of the quarterly reports so we acknowledge that there may be some additional information you need or adjustments to the format that will make it easier to review.  Please provide us this feedback and we will work to refine the quarterly report
 format to ensure that it’s meeting the needs of the reviewers.  We appreciate the time you spend in reviewing these documents. 




 



As mentioned in my email last week, we are also preparing a quarterly report on the items of interest and learning opportunities that have presented themselves at the SWIFTRC.  We are targeting the end of September for that report. 




 



Please let me know if you have any questions.



 



Jamie



 



Jamie S. Heisig-Mitchell



HRSD Chief of Technical Services



Office: 757.460.4220 | Mobile: 757.510.4153



1434 Air Rail Avenue | Virginia Beach, VA  23455



PO Box 5911 | Virginia Beach, VA  23471-0911



jmitchell@hrsd.com |
www.hrsd.com



 








HRSD SWIFT Research Center Quarterly Research Report 

		From

		Mitchell, Jamie

		To

		Nelson, Mark; Branby, Jill

		Cc

		Marcia Degen; Gregory, Lance (VDH (lance.gregory@vdh.virginia.gov); Mark Perry; Roadcap Dwayne ulk16713; Andrew.Hammond@deq.virginia.gov; Kudlas, Scott; Bott, Charles; Henifin, Ted; Mark Widdowson (mwiddows@vt.edu); Schafran, Gary

		Recipients

		Nelson.Mark@epa.gov; Branby.Jill@epa.gov; Marcia.Degen@vdh.virginia.gov; lance.gregory@vdh.virginia.gov; mark.perry@vdh.virginia.gov; dwayne.roadcap@vdh.virginia.gov; Andrew.Hammond@deq.virginia.gov; scott.kudlas@deq.virginia.gov; CBOTT@hrsd.com; EHenifin@hrsd.com; mwiddows@vt.edu; Gschafra@odu.edu





All,



Attached please find HRSD’s SWIFT quarterly research report for the period May 15 – August 31, 2018.  This report
presents an overview of the challenges identified in these early months of operations and our approaches to addressing these challenges or lines of further investigation.[bookmark: _MailEndCompose]  This particular report also
 includes a summary of the baseline groundwater data collected from the Potomac Aquifer System representing native groundwater conditions prior to the initiation of recharge. 




 



Please note that this report does include a modified table of critical control points which were originally provided as part of our UIC submission in January 2018.  We’ve learned through operating the system that
 some adjustments were necessary.  The specifics behind the modifications are detailed in the attached report. 




 



VDH also provided valuable comments on the quarterly compliance report and we intend to complete revisions based on that feedback by the end of the month.  The modified CCP table that I referenced above will also
 be included in this updated report.  



 



Please let me know if you have any questions.  As always, we are open to any suggestions for improvements in this report both in terms of content and format. 




 



Jamie



 



Jamie S. Heisig-Mitchell



HRSD Chief of Technical Services



Office: 757.460.4220 | Mobile: 757.510.4153



1434 Air Rail Avenue | Virginia Beach, VA  23455



PO Box 5911 | Virginia Beach, VA  23471-0911



jmitchell@hrsd.com |
www.hrsd.com
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testing performed at the SWIFTRC.  The optimum coagulant and polymer doses 
determined by these tests and recently confirmed with full-scale floc/sed chemical dose 
adjustments are 50 mg/L aluminum chlorohydrate (ACH,as product) and 0.75 mg/L 
cationic polymer.  After floc/sed, ozone oxidation produces organic carbon which may 
be amenable to biodegradation and subsequently removed through biofiltration.  At the 
beginning of plant operation however, the TOC removal provided by the BAF was most 
likely due to adsorption on virgin carbon media. After several months of operation, the 
adsorptive capacity of the BAF media is mostly exhausted and the TOC removal can be 
attributed to the biological degradation of assimilable organic carbon. Still, biological 
treatment potential of the BAFs may require many more months to reach quasi steady-
state with continued establishment of bacterial activity.  Biological activity is greater 
during the recent summer months due to the elevated water temperature and the 
removal provided by biodegradation will undoubtedly decrease in winter months. 
Therefore, in the coming months there will be a greater reliance on GAC to adsorb 
residual organics. The primary mechanism of TOC removal through GAC is adsorption 
while some biological growth and removal could also be occurring. TOC removal 
through GAC has been very effective with the virgin carbon media, although SWIFT 
Water TOC is trending upward as expected.    
 
GAC effluent TOC is important to monitor in order to understand when the adsorption 
capacity of the carbon media is exhausted and when GAC reactivation will be required 
to remain in compliance with the TOC treatment objectives. Breakthrough curves for 
both GAC vessels are presented in Figure 3. During the first month of operation, GAC 
vessel 2 was operated alone. As process flow increased and contaminant breakthrough 
was observed, GAC vessel 1 was put into service. After full flow was established, both 
vessels were put into service and they have since been operated in parallel with a 50/50 
flow split. 
 



Figure 1. Total organic carbon across the SWIFT treatment system.  The solid markers represent the 
results of verification samples analyzed in HRSD’s CEL.



 



0



2



4



6



8



10



12



4/28 5/18 6/7 6/27 7/17 8/6 8/26



TO
C
 (
m
g/
L)



Influent Influent Analyzer FS Effluent FS Eff Analyzer



BAF Effluent BAF Eff Analyzer SWIFT Water SWIFT Water Analyzer











 
 



HRSD SWIFTRC Quarterly Research Report: 
October 11, 2018  Page 3 of 44 



Figure 2. TOC box and whisker plots using data from HRSD’s CEL 



 
 



Figure 3. TOC breakthrough in individual GAC contactors 
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Total Nitrogen 
Total nitrogen (TN) is also monitored throughout the process to ensure compliance with 
treatment objectives of of 8 mg/L TN daily maximum and a monthly average of 5 mg/L 
TN.  A critical control point (CCP) action level was implemented that diverts settled 
water if SWIFTRC influent TIN is above 6 mg/L.  
 
SWIFT Water TN, TKN, NO2 and NO3 (lab sample data) are summarized for the 
duration of plant operation in Figure 4. It can be seen that SWIFT water TN has not 
exceeded the daily maximum of 8 mg/L during the initial months of plant operation and 
is generally below 5 mg/L. Daily variations in TN are observed and expected due to 
diurnal variation observed in the upstream WWTP secondary effluent. Occasional high 
secondary effluent TN measurements have resulted due to operational challenges at 
NTP, primarily associated with methanol feed problems.  During startup it was 
determined that the influent Total Inorganic Nitrogen (TIN) CCP may not be 
conservative enough to guarantee the TN goal of 5 mg/L is met. Therefore, the influent 
TIN CCP alert and alarm levels were decreased from the design values of 5 and 6 to 
the current values of 4 and 5, respectively.  To provide additional protection, another 
CCP was added to divert SWIFT Water in the event of high SWIFT Water TN (alert level 
at 4.5 mg/L and alarm level at 6 mg/L TN), as measured by the Shimadzu TN analyzer.  
The online TN analyzer has demonstrated reliability and agreement with the laboratory-
analyzed verification values resulting in confidence in its use for this CCP (Figure 4). 
 
At the initiation of SWIFTRC operation, methanol addition was very conservative, with 
some periods of overdosing observed during overnight low flow periods.  This was 
caused by operational challenges with the methanol feed forward/feedback controller.  
Figure 4 shows a general upward trend in SWIFT Water TN.  This was caused in part 
by efforts associated with optimizing the methanol feed control system as well as 
choosing more reasonable nitrate set points at the end of the second anoxic zone.  In 
addition, it was discovered that the chlorine/ammonia ratio being obtained with the 
operation of the preformed monochloramine was much more conservative than needed, 
resulting in an unnecessarily high concentration of ammonia being added to the SWIFT 
system (at both monochloramine dosing points).  This has been corrected, and the 
SWIFT Water TN has decreased accordingly (data not shown, since the impact was 
observed in September but will be included with the next quarterly report).        
 
After approximately a month of operation, the biology in the BAF became acclimated 
and began to nitrify thereby oxidizing ammonia to nitrate. As a result, a spike in effluent 
nitrite was observed due to temporary partial nitrification. Following this, nitrite 
concentrations decreased and effluent nitrate increased as complete nitrification was 
established. The trend in ozone effluent and biofilter effluent nitrogen species can be 
seen in Figure 5 and 6 respectively. It can be seen that full nitrification was observed 
after approximately three months of operation.  
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Figure 4. SWIFT Water total nitrogen 



 
 



Figure 5. Ozone effluent nitrogen 



 
 



Figure 6. BAF effluent nitrogen 
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Manganese 
Influent and SWIFT Water manganese concentrations are summarized for the duration 
of operation in Figure 7.  Manganese is primarily of concern due to aesthetic issues 
including brown/black scaling and discoloration of plumbing fixtures associated with 
oxidized manganese. The secondary maximum contaminant level (MCL) for 
manganese is 50 µg/L, and SWIFT Water has remained below this limit for the duration 
of plant operation. Recent studies have suggested a potentially toxic effect of prolonged 
manganese exposure which has motivated discussions of development of toxicity-
based requirements at concentrations less than 50 µg/L.  
 
Manganese removal is achieved at the SWIFTRC through biologically-mediated 
oxidation and precipitation/sorption in the biofiltration process. A steady decrease in 
effluent manganese was observed as the biology in the BAF became acclimated after 
approximately three months of operation. This coincides with the time at which 
nitrification was observed further suggesting that a stable biological community was 
established in the filters over this period.  Although SWIFT Water has remained below 
the secondary MCL, continual monitoring will be performed to understand how this 
might impact the startup of the future full-scale SWIFT facilities.  



 
Figure 7. Influent and SWIFT Water manganese 



 
 
1,4-Dioxane 
1,4-dioxane is a nearly ubiquitous trace organic contaminant and a common topic of 
concern in potable reuse applications because it is nearly always present at 
concentrations of concern in treated wastewater with a wide range of legacy, industrial, 
and consumer product sources.  In most cases, it is assumed that the only effective 
approach for treating 1,4-dioxane is through oxidation by hydroxyl radical, and in fact, 
1,4-dioxane degradation is a common metric for validating advanced oxidation process 
(AOP) treatment efficiency.  Although 1,4-dioxane is susceptible to biological 
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degradation, those reactions are slow, require specific organisms to be present, or 
require co-metabolic degradation with specific substrates (e.g. tetrahydrofuran).  
Although no MCL exists currently for 1,4-dioxane, this compound is included on the 
unregulated contaminant monitoring rule (UCMR), and the California health advisory 
limit is 1 µg/L. There has also been discussion of action/health advisory limits in the 0.3 
µg/L range, which is quite relevant for SWIFT.   
 
There have been no exceedances of the 1 µg/L treatment objective for the duration of 
the SWIFTRC operation. Approximately 40% removal of 1,4-dioxane has been 
observed across the SWIFTRC process train, and this is mostly attributed to oxidation 
by hydroxyl radicals produced through ozonation and possibly some biodegradation in 
the BAFs and short term adsorption on virgin GAC.  The concentration of 1,4-dioxane 
measured throughout startup is presented in Figure 8 below.  
 
Enhancing the removal of 1,4-dioxane in the SWIFT treatment processes is an active 
topic of research for HRSD.  In the event of a more stringent treatment objective for 1,4-
dioxane, our only recourse would be elimination of relatively diffuse industrial sources 
through our pretreatment program (which would likely be difficult and possibly 
ineffective), relying on soil aquifer treatment to degrade this compound, or implementing 
an additional AOP technology such as UV/hydrogen peroxide. 



 
Figure 8. Influent and SWIFT Water 1,4-dioxane 
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monochloramine addition and ozonation, NDMA has increased to an average 
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concentration decreases after BAF, as it may be biologically degraded in this process, 
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and in fact, this is the primary removal mechanism for NDMA in the SWIFT process 
train. NDMA concentration measured throughout the first quarter of operation is 
presented in Figure 9.  
 
The establishment of full NDMA biodegradation in the BAFs may require many months 
of acclimation.  This required a clear plan for management of NDMA during the early 
months of SWIFTRC operation.  NDMA is expected to be removed through adsorption 
on virgin GAC, but as expected based on the chemical structure and physical properties 
of NDMA, this is both short lived and low capacity.  Figure 9 suggests that there was 
definitely some adsorption of NDMA in the period immediately following startup on virgin 
GAC in both the BAFs and the GAC contactors.   
 
Another mechanism for NDMA degradation is direct photolysis by a relatively high dose 
of UV irradiation (not hydroxyl radical-mediated oxidation).  This is a rather unusual 
treatment mechanism in the realm of industrial contaminant removal, and very few 
compounds are susceptible to direct photolysis.  The UV system at the SWIFTRC was 
designed to provide 4.0 logs of virus inactivation at 186 mJ/cm2.  The actual UV dose 
right now is well in excess of this value with new lamps, little sleeve fouling, and very 
high UVT that is a result of continued excellent TOC removal by new GAC.  Based on 
data provided by Wedeco for the UV reactors installed at the SWIFTRC and validated 
by published literature values, as long as the GAC combined effluent remains >97% 
UVT, we should expect at least 97.5% NDMA removal operating at 100% lamp power, 1 
MGD, and both UV reactors in service with 50/50 flow split.   Based on Figure 9, the 
NDMA concentration in SWIFT Water has remained consistently below the detection 
limit of 2 ng/L due to the additional removal attributed to direct UV photolysis.  
 
Our critical concern with respect to NDMA is that biological treatment must be 
established in the BAFs prior to the point when the UV system is unable to deliver the 
relatively high dose required for efficient NDMA removal.  This may require operating 
the UV system at a maximum lamp output for some period when this is not actually 
required for virus removal.  Up to now, the UV system has been operating with 
automatic dose controls engaged at a normal minimum output of 50% with the actual 
dose in excess of that needed for 4 logs of virus inactivation.  We continue to monitor 
SWIFT Water NDMA very closely, and in the event we see SWIFT Water NDMA above 
the detection limit, we will disengage the automatic dose control, and increase the UV 
reactor lamp output to 100%.  
 
NDMA formation may be decreased by the addition of a preoxidant before ozonation in 
order to oxidize precursors and decrease ozone demand. This poses a risk of forming 
disinfection byproducts (DBPs) including trihalomethanes (THMs) and haloacetic acids 
(HAAs) which should be biologically degraded or adsorbed in subsequent treatment 
steps. Preliminary testing suggests that preoxidation does decrease NDMA formation 
and that DBP formation is minimal. Further testing will be performed to determine the 
feasibility of this practice at the SWIFTRC.    
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Figure 9. NDMA throughout SWIFTRC process 



 
 
Bromate 
Another challenge encountered during startup was bromate formation. Bromate is a 
DBP which forms during ozonation of bromide containing waters, and several 
techniques exist to minimize formation. This is of particular concern at the SWIFTRC 
due to the high bromide load experienced while the Southeastern Public Service 
Authority (SPSA) discharges landfill leachate to NTP. While receiving this industrial 
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effluent bromate concentration consistently exceeded the MCL. Catalytic bromate 
reduction on virgin GAC resulted in SWIFT water bromate below the MCL. On June 1, 
SPSA discontinued pumping leachate to NTP and subsequently bromide decreased to 
an average of 0.2 mg/L resulting in decreased bromate formation. These data are 
summarized in Figure 10 below.  
 
Bromate formation is dependent on several operating parameters including ozone dose, 
monochloramine concentration, and background bromide. Bromate formation at 
SWIFTRC is depicted in Figure 11. Due to the strong correlation observed between 
ozone dose and bromate formation, an additional CCP has been added to divert SWIFT 
Water in the event of elevated ozone dose. This CCP has an alert level of 80 lbs/day, 
an alarm level of 90 lbs/day, and an alarm level action of shifting all of the BAFs to filter-
to-waste mode. 
 
At the SWIFTRC, monochloramine is dosed prior to ozonation to suppress bromate 
formation. In addition to monochloramine addition, preliminary testing has shown that 
preoxidizing with free chlorine ahead of floc/sed is effective in reducing the ozone 
demand and thereby further reducing bromate formation. The results of these tests are 
summarized in Figure 12 below. Additional testing will be performed to evaluate if this 
method can be used to suppress bromate formation if influent bromide increases in the 
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future.  Another upgrade that is currently being considered is moving the ozone injector 
from the ozone generator room to a location very close to the flash reactor.  This should 
also help to decrease bromate production.   
  



Figure 10. SPSA leachate flow and resulting NTP influent bromide concentration 



 
 



Figure 11. Bromate, bromide, ozone dose and TOC since plant startup 



 
 
 



0.00



0.10



0.20



0.30



0.40



0.50



0.60



0.70



0.80



0



10000



20000



30000



40000



50000



60000



4/17 5/7 5/27 6/16 7/6 7/26 8/15 9/4



B
ro
m
id
e 
(m



g/
L)



SP
SA



 F
lo
w
 (
gp
d
)



SPSA Flow



Bromide



0.0



0.2



0.4



0.6



0.8



1.0



1.2



0



5



10



15



20



25



5/1 5/21 6/10 6/30 7/20 8/9 8/29



B
ro
m
id
e 
(m



g/
L)
 O
zo
n
e
 D
o
se
 (
p
p
d
/1
0
0
),
 T
O
C
 (
m
g
/L
/1
0
)



B
ro
m
at
e 
(u
g/
L)



Bromate MCL Ozone Eff Bromate GAC Eff Bromate Bromide Ozone Dose (ppd/100) TOC



No NH2Cl 
Feed



Br Spike 
Special Test











 
 



HRSD SWIFTRC Quarterly Research Report: 
October 11, 2018  Page 11 of 44 



Figure 12. Decrease in bromate formation while preoxidizing with free chlorine 



 
 



 
Biofilter Operation 
Several challenges associated with BAF operation were encountered during plant start-
up. Elevated dissolved oxygen (DO) after ozonation as high as 30-70 mg/L has resulted 
in gas binding in the filter media. This issue results in an artificial headloss buildup due 
to entrapped oxygen gas bubbles, but without premature breakthrough of turbidity or 
exceedances of the filter effluent turbidity requirements. This has led to the 
implementation of an automated “bump” protocol which allows for the release of 
accumulated gas in a manner that minimizes the loss of filter media. This procedure has 
resulted in improved filter performance and increased filter run time between 
backwashes.  
 
An evaluation of equipment alternatives to strip DO prior to filtration has been performed 
for the SWIFTRC. There is some guidance suggesting that 20 mg/L DO is a reasonable 
value for filter feed water to avoid the issue of gas binding.  Even though the bump 
procedure has been quite effective, our objective at this stage is to use the SWIFTRC 
as a testing ground to determine how best to strip DO prior to biofiltration and 
avoid/minimize bumping for the full-scale buildout of SWIFT. In the case of full-scale 
SWIFT, we would design appropriate tankage and equipment between the ozone 
contactor and BAFs with this intent in mind.  For the SWIFTRC, there is no convenient 
location to do this stripping other than the BAF inlet boxes, which are unfortunately too 
shallow and too small to effectively strip DO.  Nonetheless, a preliminary analysis of 
cost and feasibility suggests that the installation of an aspirating aerator in the filter 
influent box may be the most reasonable alternative to allow for testing at the 
SWIFTRC.  Our objective is not to test various equipment alternatives for DO stripping, 
but rather to determine the target DO concentration (as a function of water temperature 
and season) that minimizes BAF bumping requirements.  This information can then be 
used to design a formal DO stripping process for future full-scale facilities.  
 
An overall evaluation of BAF performance was also conducted during startup. This 
analysis included a review of filter effluent turbidity, filter ripening volume, and unit filter 
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Prior to the initiation of recharge, background samples were collected from each of 
these Nansemond monitoring wells beginning in March of 2018.  The parameters of 
interest were broadened to match the monitoring planned for SWIFT Water (e.g., 
primary maximum contaminants, indicator compounds, etc).  The full suite of monitored 
parameters with the exception of Cryptosporidium and Giardia was targeted for four 
separate sampling events in each of the conventional wells and in three representative 
screen intervals of MW-SAT (Screen Interval 1: Upper Potomac, Screen Interval 5: 
Middle Potomac, and Screen Interval 10: Lower Potomac).  Cryptosporidium and 
Giardia were each analyzed one time.  The reduced monitoring for these specific 
parameters was due in large part to an expectation that these pathogens would be 
absent in groundwater.  The remaining eight intervals of MW-SAT were monitored for all 
analyses which could be conducted in HRSD’s Central Environmental Laboratory.   A 
summary of the data and sample number is available in Tables 2-4. 
 
Most notably, monitoring of the primary MCLs identified fluoride levels in excess of the 
standard in the Upper Potomac, both in the conventional well and in Screen Interval 1 of 
MW-SAT.  Elevated fluoride concentrations commonly appear in groundwater from the 
PAS, particularly in the shallow aquifer intervals containing fresh water.  As an example, 
elevated fluoride concentrations have been identified locally in drinking water from wells 
screening the Upper Potomac Aquifer beneath Suffolk, Virginia.   
  
Based upon the 2016 TW-1 monitoring, it appeared as though conductivity would be 
useful as a conservative tracer for detecting the migration of recharge water through the 
aquifer.  The relatively high conductivity values of the native groundwater from these 
tests coupled with the anticipated lower conductivity of SWIFT Water indicated that this 
would be a single tracer that would be useful throughout the aquifer zones.  Fluoride 
was initially discounted because the packer testing of each of the aquifer zones 
identified low fluoride concentrations consistent with what would be expected in SWIFT 
Water.  This 2018 baseline data from the additional monitoring wells, however, revealed 
that conductivity in the upper aquifer, particularly in Screen Interval 1 of MW-SAT, 
closely approximated that of SWIFT Water.  Conversely, fluoride in this specific zone 
was high (> 4 mg/L).  Based on this new information, we adjusted our planned use of 
conductivity as a tracer throughout these monitoring wells.  Fluoride was selected as the 
tracer for Screen Interval 1 of MW-SAT and for the Upper Potomac conventional 
monitoring well.  Conductivity continues to be used as the tracer for all other SWIFTRC 
groundwater monitoring points.  Of interest in this evaluation is the heterogeneity within 
the aquifer with high fluoride and low conductivity present only in the uppermost portion 
of the Upper Potomac.  These differences were not apparent in the 2016 packer testing 
of the aquifer which represented what was essentially a composite sample of each of 
the individual zones.  The high degree of spatial resolution in MW-SAT monitoring is 
useful for characterizing the heterogeneity within the aquifer.  
 
Monitoring of the primary MCLs in the Lower Potomac identified concentrations of 
beryllium and radionuclides in excess of the standards, also present in other PAS wells 
in the region.  At more than 1,200 feet below grade, this portion of the aquifer is unlikely 
to serve as a drinking water source for private homes, and sophisticated treatment (e.g., 
RO) would be required to achieve potable standards.   Indicator and emerging 
contaminant monitoring yielded interesting results.  The indicator compounds, NDMA, 
DEET, and 1,4 dioxane, were commonly detected in the samples from MW-SAT 
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(average results ranging from <2 – 26 ng/L NDMA; 26 – 138 ng/L DEET; and 3.4 – 8 
µg/L 1,4-dioxane).  The presence of 4-nonylphenol, a common ingredient in surfactants, 
was ubiquitous, appearing at all sample points in MW-SAT and the conventional wells.       
 
The majority of the detections of indicator compounds or other emerging contaminants 
occurred in MW-SAT.  The distinguishing feature of MW-SAT is the installation of the 
FLUTe sampling system.  The FLUTe system and its integrated parts and liners likely 
represent a source of sample contamination at these highly sensitive levels of analysis.  
The FLUTe manufacturer acknowledges that the liner can be a source of sample 
contamination for organic contaminants, specifically toluene, for a period of time after 
installation.  In fact, the presence of toluene was consistently detected in this series of 
baseline monitoring events, yet at concentrations well below the drinking water standard 
of 1,000 µg/L  (maximum concentration 71.5 µg/L).  HRSD will coordinate with the 
manufacturer to better characterize and identify the potential source of contamination.  
For the conventional monitoring wells, the few detections of emerging contaminants in 
these highly sensitive methods (ng/L level analyses) are believed attributable to sample 
contamination.  Analysis of a field blank yielded detectable concentrations of NDMA, 
acetaminophen, and erythromycin (3.4, 7.3, and 20 ng/L respectively).    
 
The presence of a small number of these emerging contaminants in the MW-SAT 
samples appears to be an artifact of the FLUTe system.  Though it poses a challenge in 
evaluating chemical migration for these specific chemicals in MW-SAT, the migration of 
chemical contaminants can still be monitored through the conventional wells.  SWIFT 
Water is also routinely monitored for the presence of these same constituents to allow 
us to identify if these contaminants are being introduced into MW-SAT through 
recharge.  If SWIFT Water concentrations of these emerging contaminants remain at or 
below the concentrations detected in MW-SAT, sample contamination introduced 
through the FLUTe system or sample handling is the most likely explanation.   
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Table 2.  Summary of baseline groundwater data collected from the Upper Potomac Aquifer prior to the initiation of recharge at the SWIFTRC. Dates of 
collection are noted in the header.     



 
 



Maximum 
Contaminant 



Level (MCL) or 
MCL Goal 



(MCLG) where 
numerical MCL 
not expressed. 



Values noted for 
indicator 



compounds are 
non-regulatory 



screening values 



  
MW-SAT (50 ft well) Upper Potomac, Average 



Concentrations (# of samples).  March - May 2018 



Conventional 
Well, Average 
Concentrations 
(# of samples).  



May 2018 



Recharge Well, n=1.  
August 2016 



Production 
Wells, Average 
Concentrations, 



n=5. August 
2016 



  Units Screen 1 Screen 2 Screen 3 Screen 4 
Upper 



Potomac 



Upper 
Potomac 
Packer 
Testing 



Composite 
Production 
Wells 1 - 5 



SWIFT Water Regulatory Parameters  



Total Nitrogen NA mg/L 0.66 (7) 1.10 (7) 1.25 (7) 1.36 (7) <0.50 (4) 1.19 <0.50 0.57 



NO3 10 mg/L <0.01 (7) <0.01 (7) <0.01 (7) 0.01 (7) <0.01 (4) <0.01 <0.01 <0.01 



NO2 1 mg/L <0.01 (7) <0.01 (7) <0.01 (7) <0.01 (7) <0.01 (4) 0.01 <0.01 <0.01 



Turbidity  NA NTU 0.75 (4) 4.7 (4) 3.7 (5) 3.30 (5)  0.73 (4) 0.46 1.31   



Total Organic Carbon (TOC) NA mg/L 1.76 (7) 2.28 (7) 2.08 (7) 2.20 (7) 0.34 (4) <0.10 0.17 0.22 



pH  NA   8.6 (4) 8.4 (4) 8.2 (5) 8.3 (5) 8.2 (4) 7.1 7.7   



TDS NA mg/L 867 (7) 2723 (7) 3981 (7) 4233 (7) 694 (4) 5160 1370 1100 



Microorganisms                     



Total Coliform MCLG = 0 
MPN/100 



mL 
<1 (5) <1 (2) <1 (2) <1 (2) <1 (4)       



E. coli NA 
MPN/100 



mL 
<1 (5) <1 (2) <1 (2) <1 (2) <1 (4)       



Cryptosporidium 
Treatment 



Technology, 
MCLG = 0 



oocysts/L <0.093 (1)       <0.095 (1)       



Giardia lamblia 
Treatment 



Technology, 
MCLG = 0 



oocysts/L <0.093 (1)       <0.095 (1)       



Disinfection Byproducts                     



Bromate 10 µg/L <1.50 (4) <1.50 (1) <1.50 (1) <1.50 (1) <0.750 (4)       



Chlorite 1.0 mg/L <0.600 (4) <0.100 (1) <0.100 (1) <0.100 (1) <0.100 (4)       
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Maximum 
Contaminant 



Level (MCL) or 
MCL Goal 



(MCLG) where 
numerical MCL 
not expressed. 



Values noted for 
indicator 



compounds are 
non-regulatory 



screening values 



  
MW-SAT (50 ft well) Upper Potomac, Average 



Concentrations (# of samples).  March - May 2018 



Conventional 
Well, Average 
Concentrations 
(# of samples).  



May 2018 



Recharge Well, n=1.  
August 2016 



Production 
Wells, Average 
Concentrations, 



n=5. August 
2016 



  Units Screen 1 Screen 2 Screen 3 Screen 4 
Upper 



Potomac 



Upper 
Potomac 
Packer 
Testing 



Composite 
Production 
Wells 1 - 5 



Trihalomethanes                     



Bromodichloromethane   µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (4)       



Bromoform   µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (4)       



Chloroform   µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (4)       



Dibromochloromethane   µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (4)       



Total Trihalomethanes 80 µg/L                 



Total HAAs                     



Dichloroacetic acid   µg/L <1 (4)       <1 (4)       



Trichloroacetic acid   µg/L <1 (4)       <1 (4)       



Monochloroacetic acid   µg/L <2 (4)       <2 (4)       



Bromoacetic acid   µg/L <1 (4)       <1 (4)       



Dibromoacetic acid   µg/L <1 (4)       <1 (4)       



Total Haloacetic Acids 60 µg/L                 



Inorganic Chemicals                     



Antimony 6 µg/L <4.00 (7) <4.00 (1) <2.00 (5) <4.00 (1) <4.00 (4)       



Arsenic 10 µg/L <1.00 (7) <1.00 (5) <1.00 (1) <1.00 (5) <1.00 (4) 0.5 0.33 0.42 



Barium 2 mg/L 0.011 (7) 0.022 (1) 0.035 (1) 0.045 (1) 0.008 (4)       



Beryllium 4 µg/L <1.00 (7) <1.00 (1) <1.00 (1) <1.00 (1) <0.20 (4)       



Cadmium 5 µg/L <1.00 (7) <1.00 (1) <1.00 (1) <1.00 (1) <0.20 (4)       
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Maximum 
Contaminant 



Level (MCL) or 
MCL Goal 



(MCLG) where 
numerical MCL 
not expressed. 



Values noted for 
indicator 



compounds are 
non-regulatory 



screening values 



  
MW-SAT (50 ft well) Upper Potomac, Average 



Concentrations (# of samples).  March - May 2018 



Conventional 
Well, Average 
Concentrations 
(# of samples).  



May 2018 



Recharge Well, n=1.  
August 2016 



Production 
Wells, Average 
Concentrations, 



n=5. August 
2016 



  Units Screen 1 Screen 2 Screen 3 Screen 4 
Upper 



Potomac 



Upper 
Potomac 
Packer 
Testing 



Composite 
Production 
Wells 1 - 5 



Chromium (total) 100 µg/L <5.00 (7) <5.00 (1) <1.00 (1) <5.00 (1) <1.00 (4)       



Copper 1.3 (action level) mg/L <0.005 (7) <0.005 (1) <0.005 (1) <0.005 (1) <0.005 (4)       



Cyanide (total) 200 µg/L <10 (7) <10 (1) <10 (1) <10 (1) <10 (4)       



Fluoride 4.0 mg/L 4.40 (7) 2.76 (7) 1.74 (7) 1.52 (7) 4.07 (4) 0.4 3.1 1.7 



Lead 15 (action level) µg/L <1.00 (7) <1.00 (1) <1.00 (1) <1.00 (1) <0.20 (4)       



Mercury 2 µg/L <0.10 (7) <0.10 (1) <0.10 (1) <0.10 (1) <0.10 (4)       



Selenium 50 µg/L <25.0 (7) <10.0 (1) <1.00 (1) <10.0 (1) <10.0 (4) 0.216     



Thallium 2 µg/L <0.50 (7) <0.50 (1) <0.50 (1) <0.50 (1) <0.20 (4)       



Organic Chemicals                     



Acrylamide MCLG = 0 µg/L <0.1 (4)       <0.1 (4)       



Alachlor 2 µg/L <0.05 (4)       <0.05 (4)       



Atrazine 3 µg/L <0.05 (4)       <0.05 (4)       



Benzo(a)pyrene (PAHs) 2 µg/L <0.02 (4)       <0.02 (4)       



Di(2-ethylhexyl) adipate 400 µg/L <0.6 (4)       <0.6 (4)       



Di(2-ethylhexyl) phthalate 6 µg/L <0.6 (4)       <0.6 (4)       



Hexachlorocyclopentadiene 50 µg/L <0.05 (4)       <0.05 (4)       



Hexachlorobenzene 1 µg/L <0.05 (4)       <0.05 (4)       



Simazine 4 µg/L <0.05 (4)       <0.05 (4)       



Carbofuran 40 µg/L <0.5 (4)       <0.5 (4)       
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Maximum 
Contaminant 



Level (MCL) or 
MCL Goal 



(MCLG) where 
numerical MCL 
not expressed. 



Values noted for 
indicator 



compounds are 
non-regulatory 



screening values 



  
MW-SAT (50 ft well) Upper Potomac, Average 



Concentrations (# of samples).  March - May 2018 



Conventional 
Well, Average 
Concentrations 
(# of samples).  



May 2018 



Recharge Well, n=1.  
August 2016 



Production 
Wells, Average 
Concentrations, 



n=5. August 
2016 



  Units Screen 1 Screen 2 Screen 3 Screen 4 
Upper 



Potomac 



Upper 
Potomac 
Packer 
Testing 



Composite 
Production 
Wells 1 - 5 



Oxamyl (Vydate) 200 µg/L <0.5 (4)       <0.5 (4)       



Chlordane 2 µg/L <0.1 (4)       <0.1 (4)       



Endrin 2 µg/L <0.01 (4)       <0.01 (4)       



Heptachlor 0.4 µg/L <0.01 (4)       <0.01 (4)       



Heptachlor Epoxide 0.2 µg/L <0.01 (4)       <0.01 (4)       



Lindane 0.2 µg/L <0.01 (4)       <0.01 (4)       



Methoxychlor 40 µg/L <0.05 (4)       <0.05 (4)       



Toxaphene 3 µg/L <0.5 (4)       <0.5 (4)       



PCB Arochlor1016   µg/L <0.08 (4)       <0.1 (4)       



PCB Arochlor1221   µg/L <0.1 (4)       <0.1 (4)       



PCB Arachlor1232   µg/L <0.1 (4)       <0.1 (4)       



PCB Arochlor1242   µg/L <0.1 (4)       <0.1 (4)       



PCB Arochlor1248   µg/L <0.1 (4)       <0.1 (4)       



PCB Arochlor1254   µg/L <0.1 (4)       <0.1 (4)       



PCB Arochlor1260   µg/L <0.1 (4)       <0.1 (4)       



Total PCBs 0.5 µg/L                 



2,4-D 70 µg/L <5 (4)       <5 (4)       



Dalapon 200 µg/L <1 (4)       <1 (4)       



Picloram 500 µg/L <0.1 (4)       <0.1 (4)       



2,4,5-TP (Silvex) 50 µg/L <0.2 (4)       <0.2 (4)       











 
 



HRSD SWIFTRC Quarterly Research Report: 
October 11, 2018  Page 23 of 44 



 
 



Maximum 
Contaminant 



Level (MCL) or 
MCL Goal 



(MCLG) where 
numerical MCL 
not expressed. 



Values noted for 
indicator 



compounds are 
non-regulatory 



screening values 



  
MW-SAT (50 ft well) Upper Potomac, Average 



Concentrations (# of samples).  March - May 2018 



Conventional 
Well, Average 
Concentrations 
(# of samples).  



May 2018 



Recharge Well, n=1.  
August 2016 



Production 
Wells, Average 
Concentrations, 



n=5. August 
2016 



  Units Screen 1 Screen 2 Screen 3 Screen 4 
Upper 



Potomac 



Upper 
Potomac 
Packer 
Testing 



Composite 
Production 
Wells 1 - 5 



Dinoseb 7 µg/L <0.2 (4)       <0.2 (4)       



Pentachlorophenol 1 µg/L <0.04 (4)       <0.04 (4)       



Dioxin (2,3,7,8-TCDD) 30 pg/L <5 (4)       <5 (4)       



Diquat 20 µg/L <0.4 (4)       <0.4 (4)       



Endothall 100 µg/L <5 (4)       <5 (4)       



Epichlorohydrin MCLG = 0 µg/L <0.4 (4)       <0.4 (4)       



Glycophosphate 700 µg/L <6 (4)       <6 (4)       



Benzene 5 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (4)       



Carbon Tetrachloride 5 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (4)       



Chlorobenzene 100 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (4)       



1,2-dibromo-3-chloropropane (DBCP) 0.2 µg/L <0.020 (4) <0.020 (1) <0.020 (1) <0.020 (1) <0.020 (4)       



o-Dichlorobenzene 600 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (4)       



p-Dichlorobenzene 75 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (4)       



1,2-Dichloroethane 5 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (4)       



1,1-Dichlororethylene 7 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (4)       



cis-1,2-Dichloroethylene 70 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (4)       



trans-1,2-Dichloroethylene 100 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (4)       



Dichloromethane 5 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (4)       



1,2-Dichloropropane 5 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (4)       



Ethylbenzene 700 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (4)       



Ethylene Dibromide (EDB) 0.05 µg/L <0.020 (4) <0.020 (1) <0.020 (1) <0.020 (1) <0.020 (4)        



Styrene 100 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (4)       



Tetrachloroethylene 5 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (4)       
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Maximum 
Contaminant 



Level (MCL) or 
MCL Goal 



(MCLG) where 
numerical MCL 
not expressed. 



Values noted for 
indicator 



compounds are 
non-regulatory 



screening values 



  
MW-SAT (50 ft well) Upper Potomac, Average 



Concentrations (# of samples).  March - May 2018 



Conventional 
Well, Average 
Concentrations 
(# of samples).  



May 2018 



Recharge Well, n=1.  
August 2016 



Production 
Wells, Average 
Concentrations, 



n=5. August 
2016 



  Units Screen 1 Screen 2 Screen 3 Screen 4 
Upper 



Potomac 



Upper 
Potomac 
Packer 
Testing 



Composite 
Production 
Wells 1 - 5 



Toluene 1,000 µg/L 50.6 (7) 42.0 (2) 42.6 (2) 50.1 (2) <1.00 (4)       



1,2,4-Trichlorobenzene 70 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (4)       



1,1,1-Trichloroethane 200 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (4)       



1,1,2-Trichloroethane 5 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (4)       



Trichloroethylene 5 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (4)       



Vinyl Chloride 2 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (4)       



o-Xylene   µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (4)       



p/m-Xylene   µg/L <2.00 (7) <2.00 (2) <2.00 (2) <2.00 (2) <2.00 (4)       



Total Xylene 10,000 µg/L <3.00 (7) <3.00 (2) <3.00 (2) <3.00 (2) <3.00 (4)       



DDT NA ug/l <0.01 (4) <0.01 (1) <0.01 (1) <0.01 (1) <0.01 (4)       



Kepone NA ug/l <0.040 (4) <0.040 (1) <0.040 (1) <0.040 (1) <0.040 (4)       



Mirex NA ug/l <0.010 (4) <0.010 (1) <0.010 (1) <0.010 (1) <0.010 (4)       



Radionuclides                     



Alpha particles 15 pCi/L <3 (4)       <3 (4) 11   <3 



Beta particles and photon emitters1 4 mrem/yr pCi/L 9.2 (4)       9.3 (4) 21   7.3 



Radium 226 5 (226+228) pCi/L <1 (4)       <1 (4) 2.3   <1 



Radium 228 5 (226+228) pCi/L <1 (4)       <1 (4) 3.8   <1 



Uranium 30 µg/L <0.500 (4) <1.00 (1) <1.00 (1) <1.00 (1) <0.200 (4) <1   <1 



Strontium-90 NA pCi/L <0.998 (4)       <1.20 (4)       



Tritium NA pCi/L <354 (4)       <382 (4)       



Non-regulatory Performance Indicators                   



Public Health Indicators 
Screening



Value  
                  



1,4-dioxane 1 µg/L 8 (4)       <0.07 (4)       
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Maximum 
Contaminant 



Level (MCL) or 
MCL Goal 



(MCLG) where 
numerical MCL 
not expressed. 



Values noted for 
indicator 



compounds are 
non-regulatory 



screening values 



  
MW-SAT (50 ft well) Upper Potomac, Average 



Concentrations (# of samples).  March - May 2018 



Conventional 
Well, Average 
Concentrations 
(# of samples).  



May 2018 



Recharge Well, n=1.  
August 2016 



Production 
Wells, Average 
Concentrations, 



n=5. August 
2016 



  Units Screen 1 Screen 2 Screen 3 Screen 4 
Upper 



Potomac 



Upper 
Potomac 
Packer 
Testing 



Composite 
Production 
Wells 1 - 5 



17-β-estradiol TBD ng/L <0.4 (4)       <0.4 (4)       



DEET 200,000 ng/L 26 (4)       <10 (4)       



Ethinyl estradiol TBD ng/L <5 (4)       <5 (4)       



Tris(2-carboxyethyl)phosphine (TCEP) 5,000 ng/L <10 (4)       <10 (4)       



NDMA 10 ng/L <2 (5)       <2 (4)       



Perchlorate 6 µg/L <0.5 (4)       <0.5 (4)       



Perfluorooctanoic Acid (PFOA) 
0.070 



(PFOA+PFOS) 
µg/L <0.02 (4)       <0.02 (4)       



Perfluorooctanesulfonic Acid (PFOS) 
0.070 



(PFOA+PFOS) 
µg/L <0.04 (4)       <0.04 (4)       



Treatment Efficacy Indicators 
Screening 



Value  
                  



Cotinine 1,000 ng/L <10 (4)       <10 (4)       



Primidone 10,000 ng/L <20 (4)       <20 (4)       



Phenytoin (Dilantin) 2,000 ng/L <20 (4)       <20 (4)       



Meprobamate 200,000 ng/L <5 (4)       <5 (4)       



Atenolol 4,000 ng/L <5 (4)       <5 (4)       



Carbamazepine 10,000 ng/L <5 (4)       <5 (4)       



Estrone 320,000 ng/L <5 (4)       <5 (4)       



Sucralose 150,000,000 ng/L <100 (4)       <100 (4)       



Triclosan 2,100,000 ng/L <10 (4)       <10 (4)       



Parameters of aquifer interest                     



Temperature NA °C 13.2 (4) 13.1 (4) 13.5 (5) 13.3 (5) 21.1 (4) 27.8 23.8   



Dissolved Oxygen NA mg/L 0.4 (1) 0.5 (1) 0.7 (2) 0.4 (2) 7.79 (3)  0.46 1.31   



Conductivity NA ms/cm 1.436 (4) 4.456 (4) 6.918 (5) 7.562 (5) 1.29 (4) 8.574 2.278   
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Maximum 
Contaminant 



Level (MCL) or 
MCL Goal 



(MCLG) where 
numerical MCL 
not expressed. 



Values noted for 
indicator 



compounds are 
non-regulatory 



screening values 



  
MW-SAT (50 ft well) Upper Potomac, Average 



Concentrations (# of samples).  March - May 2018 



Conventional 
Well, Average 
Concentrations 
(# of samples).  



May 2018 



Recharge Well, n=1.  
August 2016 



Production 
Wells, Average 
Concentrations, 



n=5. August 
2016 



  Units Screen 1 Screen 2 Screen 3 Screen 4 
Upper 



Potomac 



Upper 
Potomac 
Packer 
Testing 



Composite 
Production 
Wells 1 - 5 



ORP NA mV -241 (1) -209 (1) -179 (2) -196 (2) 63.9 (4)       



UV254 A NA   0.096 (3) 0.071 (3) 0.084 (3) 0.068 (3)         



Ferrous Iron NA mg/L 0.075 (4) 0.038 (4) 0.055 (4) 0.050 (4) 0.35 (4) 3.17 0.12   



Total Iron NA mg/L 0.84 (4) 0.95 (4) 1.08 (4) 0.99 (4) 1.20 (4) 4 0.20   



Sulfide NA mg/L 2.6 (4) 0.21 (4) 0.01 (4) 0.02 (4)  0.01 (4) 0.01 0.02   



DOC NA mg/l 1.6 (6)       0.38 (4) <0.10 0.15 0.33 



COD NA mg/l 7 (7) 10 (7) 13 (7) 7 (7) < 3 (4) 11 <3 2 



BOD NA mg/l <2 (7) 2 (7) <2 (6) <2 (7) <2 (4) <2 <2 <2 



Alkalinity NA mg/l 478 (7) 389 (7) 338 (7) 323 (7) 416 (4) 248 373 391 



Ammonia NA mg/l 0.48 (7) 0.79 (7) 0.96 (7) 0.98 (7) 0.30 (4) 0.62 0.39 0.4 



TKN NA mg/l 0.66 (7) 1.10 (7) 1.25 (7) 1.35 (7) <0.50 (4) 1.2 <0.50 0.46 



NOX NA mg/l <0.01 (7) <0.01 (7) <0.01 (7) 0.01 (7) <0.01 (4) 0.01 <0.01 <0.01 



Total Phosphorus NA mg/l 0.24 (7) 0.20 (7) 0.18 (7) 0.13 (7) 0.44 (4) 0.09 0.32 0.24 



Orthophosphate NA mg/l 0.23 (6) 0.20 (7) 0.15 (7) 0.12 (7) 0.43 (4) 0.02 0.34 0.26 



Hardness NA 
mg eq 



CaCO3/l 
12.2 (7) 147 (7) 219 (7) 229 (7) <8.60 (4) 341 39 15 



Chloride NA mg/l 162 (7) 1286 (7) 1960 (7) 2021 (7) 118 (4) 2760 514 369 



Sulfate NA mg/l 23 (7) 89 (7) 122 (7) 129 (7) 23.2 (4) 208 56 49 



Silicon NA mg/l 5.9 (7) 11 (7) 10 (7) 9.8 (7) 8.2 (4) 21 12 9.5 



Silica NA mg/l 12.6 (7) 22.6 (7) 22.2 (7) 20.9 (7) 17.5 (4) 45 25 20.3 



Aluminum NA mg/l <0.010 (7) 0.010 (7) <0.010 (7) <0.010 (7) <0.010 (4) <0.040 <0.040 <0.040 



Calcium NA mg/l 2.78 (7) 34.8 (7) 51.6 (7) 53.2 (7) 1.77 (4) 77.4 9.0 3.4 



Iron NA mg/l 0.088 (7) 0.200 (7) 0.352 (7) 0.118 (7) 0.32 (4) 3.81 0.21 0.109 



Magnesium NA mg/l 1.29 (7) 14.7 (7) 21.8 (7) 23.3 (7) <1.00 (4) 35.9 4.0 1.6 
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Maximum 
Contaminant 



Level (MCL) or 
MCL Goal 



(MCLG) where 
numerical MCL 
not expressed. 



Values noted for 
indicator 



compounds are 
non-regulatory 



screening values 



  
MW-SAT (50 ft well) Upper Potomac, Average 



Concentrations (# of samples).  March - May 2018 



Conventional 
Well, Average 
Concentrations 
(# of samples).  



May 2018 



Recharge Well, n=1.  
August 2016 



Production 
Wells, Average 
Concentrations, 



n=5. August 
2016 



  Units Screen 1 Screen 2 Screen 3 Screen 4 
Upper 



Potomac 



Upper 
Potomac 
Packer 
Testing 



Composite 
Production 
Wells 1 - 5 



Potassium NA mg/l 10.9 (7) 23.3 (7) 30.6 (7) 32.4 (7) 7.9 (4) 36.1 12.4 11.7 



Sodium NA mg/l 333 (7) 1038 (7) 1411 (7) 1516 (7) 273 (4)  1740 488 411 



Dissolved Aluminum NA mg/l <0.010 (6) <0.010 (6) <0.010 (7) <0.010 (7) <0.010 (4) <0.040 <0.040 <0.040 



Dissolved Iron NA mg/l 0.121 (6) 0.158 (5) 0.189 (7) 0.070 (7) 0.309 (4) 3.77 0.19 0.074 



Manganese NA ug/l 11.7 (7) 98.7 (7) 96.4 (7) 90.5 (7) 8.70 (4)   0.025 0.02 



Dissolved Arsenic NA ug/l <1.00 (6) <1.00 (6) <1.00 (7) <1.00 (7) <1.00 (4) 0.48 0.31 1.13 



Dissolved Manganese NA ug/l 11.5 (6) 87.7 (6) 92.0 (7) 94.3 (7) 8.94 (4) 0.215 0.025 0.016 



Other Detectable Emerging Contaminants2                   



4-nonylphenol - semi quantitative NA ng/L 130 (4)       160 (4)       



Bisphenol A NA ng/L 12 (4)       <10 (4)       



Chlorotoluron NA ng/L 79 (4)       <10 (4)       



Erythromycin NA ng/L 6.5 (4)       <10 (4)       



Flumequine NA ng/L <10 (4)       10 (4)       



Quinoline NA ng/L <5 (4)       5 (4)       
1 The measurement unit for beta particles and photon emitters is pCi/L while the MCL is assess against a unit measurement of mrem/yr.  Per EPA’s Implementation 
Guidance for Radionuclides (EPA 816‐F‐00‐002, March 2002), the screening threshold for beta particles and photon emitters is 50 pCi/L.  If sample concentrations exceed 
50 pCi/L, each individual beta and photon emitter is converted pCi/L to mrem using the EPA designated conversion tables, currently available in the referenced 
document. 
2 Emerging contaminants detected with averages greater than the report limit.  Number of detections in: MW‐SAT: 4‐nonylphenol ‐ 2; Bisphenol A ‐ 1; Chlorotoluron ‐ 2; 
Erythromycin ‐ 2.  Conventional Well MW‐UPA: 4‐nonylphenol ‐ 1; Flumequine ‐ 1; Quinoline ‐ 2. 
Note: Analytical results less than the reporting limit were treated as "0" for the purposes of the averaging calculation.  
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Table 3.  Summary of baseline groundwater data collected from the Middle Potomac Aquifer prior to the initiation of recharge at the SWIFTRC. Dates of 
collection are noted in the header.    



  



Maximum 
Contaminant 



Level (MCL) or 
MCL Goal 



(MCLG) where 
numerical MCL 
not expressed. 



Values noted for 
indicator 



compounds are 
non-regulatory 



screening values 



  



MW-SAT (50 ft well) Middle Potomac, Average Concentrations (# of 
samples).  March - May 2018 



 
 
 



  



Conventional 
Well, Average 
Concentrations 
(# of samples).  



May 2018 



Recharge 
Well, n=1.  



August 
2016 



Production 
Well- 



Middle 
Potomac, 



n=1. 
August 
2016 



  Units Screen 5 Screen 6 Screen 7 Screen 8 Screen 9 
Middle 



Potomac 



Middle 
Potomac 
Packer 
Testing 



Production 
Well 6 



SWIFT Water Regulatory Parameters  



Total Nitrogen NA mg/L 1.95 (7) 2.27 ((7) 3.54 (7) 1.65 (7) 1.72 (7) 0.44 (3) 0.74 0.74 



NO3 10 mg/L <0.01 (7) <0.01 (7) <0.01 (7) <0.01 (7) <0.01 (7) <0.01 (3) <0.02 <0.01 



NO2 1 mg/L <0.01 (7) <0.01 (7) <0.01 (7) <0.01 (7) <0.01 (7) <0.01 (4) <0.01 <0.01 



Turbidity  NA NTU 16.1 (5) 6.8 (5) 0.48 (5) 0.25 (5) 2.91 (5) 0.53 (4) 0.68   



Total Organic Carbon (TOC) NA mg/L 2.18 (7) 4.07 (7) 9.49 (7) 3.75 (7) 4.44 (7) <0.10 (4) <0.10 <0.10 



pH  NA   8.0 (5) 8.3 (5) 8.8 (5) 8.7 (5) 8.7 (5) 7.29 (4) 7.2   



TDS NA mg/L 6986 (7) 7117 (7) 6970 (7) 5180 (7) 3891 (7) 2553 (4) 3820 2280 



Microorganisms                     



Total Coliform MCLG = 0 
MPN/100 



mL 
<1 (5) <1 (2) 8 (2) <1 (2) <1 (2) <1 (3)     



E. coli NA 
MPN/100 



mL 
<1 (5) <1 (2) <1 (2) <1 (2) <1 (2) <1 (3)     



Cryptosporidium 
Treatment 



Technology, 
MCLG = 0 



oocysts/L <0.091 (1)         <0.100 (1)     



Giardia lamblia 
Treatment 



Technology, 
MCLG = 0 



oocysts/L <0.091 (1)         <0.100 (1)     



Disinfection Byproducts                     



Bromate 10 µg/L <1.50 (4) <1.50 (1) <1.50 (1) <1.50 (1) <1.50 (1) <0.750 (4)     



Chlorite 1.0 mg/L <0.600 (4) <0.100 (1) <0.100 (1) <0.100 (1) <0.100 (1) <0.300 (3)     



 Trihalomethanes                     



Bromodichloromethane   µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (4)     
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Maximum 
Contaminant 



Level (MCL) or 
MCL Goal 



(MCLG) where 
numerical MCL 
not expressed. 



Values noted for 
indicator 



compounds are 
non-regulatory 



screening values 



  



MW-SAT (50 ft well) Middle Potomac, Average Concentrations (# of 
samples).  March - May 2018 



 
 
 



  



Conventional 
Well, Average 
Concentrations 
(# of samples).  



May 2018 



Recharge 
Well, n=1.  



August 
2016 



Production 
Well- 



Middle 
Potomac, 



n=1. 
August 
2016 



  Units Screen 5 Screen 6 Screen 7 Screen 8 Screen 9 
Middle 



Potomac 



Middle 
Potomac 
Packer 
Testing 



Production 
Well 6 



Bromoform   µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (4)     



Chloroform   µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (4)     



Dibromochloromethane   µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (4)     



Total Trihalomethanes 80 µg/L                 



 HAAs                     



Dichloroacetic acid   µg/L <1 (4)         <1 (3)     



Trichloroacetic acid   µg/L <1 (4)         <1 (3)     



Monochloroacetic acid   µg/L <2 (4)         <2 (3)     



Bromoacetic acid   µg/L <1 (4)         <1 (3)     



Dibromoacetic acid   µg/L <1 (4)         <1 (3)     



Total Haloacetic Acids 60 µg/L                 



Inorganic Chemicals                     



Antimony 6 µg/L <4.00 (7) <2.00 (1) <2.00 (1) <2.00 (1) <2.00 (1) <4.00 (4)     



Arsenic 10 µg/L <1.00 (7) <1.00 (5) <1.00 (5) <1.00 (5) <1.00 (5) <1.00 (4) 0.53 0.34 



Barium 2 mg/L 0.117 (7) 0.134 (1) 0.092 (1) 0.102 (1) 0.101 (1) 0.088 (4)     



Beryllium 4 µg/L <1.00 (7) <1.00 (1) <1.00 (1) <1.00 (1) <1.00 (1) <0.20 (4)     



Cadmium 5 µg/L <1.00 (7) <1.00 (1) <1.00 (1) <1.00 (1) <1.00 (1) <0.20 (4)     



Chromium (total) 100 µg/L <2.00 (7) <1.00 (1) <1.00 (1) <1.00 (1) <1.00 (1) <1.00 (4)     



Copper 1.3 (action level) mg/L <0.005 (7) <0.005 (1) <0.005 (1) <0.005 (1) <0.005 (1) <0.005 (4)     



Cyanide (total) 200 µg/L <10 (7) <10 (1) <10 (1) <10 (1) <10 (1) <10 (4)     



Fluoride 4.0 mg/L <0.500 (7) <0.500 (7) <0.500 (7) <0.500 (7) <0.500 (7) 0.675 (3) 0.524 0.9 



Lead 15 (action level) µg/L <1.00 (7) <1.00 (1) <1.00 (1) <1.00 (1) <1.00 (1) <0.20 (4)     
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Maximum 
Contaminant 



Level (MCL) or 
MCL Goal 



(MCLG) where 
numerical MCL 
not expressed. 



Values noted for 
indicator 



compounds are 
non-regulatory 



screening values 



  



MW-SAT (50 ft well) Middle Potomac, Average Concentrations (# of 
samples).  March - May 2018 



 
 
 



  



Conventional 
Well, Average 
Concentrations 
(# of samples).  



May 2018 



Recharge 
Well, n=1.  



August 
2016 



Production 
Well- 



Middle 
Potomac, 



n=1. 
August 
2016 



  Units Screen 5 Screen 6 Screen 7 Screen 8 Screen 9 
Middle 



Potomac 



Middle 
Potomac 
Packer 
Testing 



Production 
Well 6 



Mercury 2 µg/L 0.21 (7) <0.10 (1) <0.10 (1) <0.10 (1) <0.10 (1) <0.10 (3)     



Selenium 50 µg/L <25.0 (7) <1.00 (1) <1.00 (1) <1.00 (1) <1.00 (1) <10.0 (4) <1.00   



Thallium 2 µg/L <0.50 (6) <0.050 (1) <0.050 (1) <0.050 (1) <0.050 (1) <0.50 (4)     



Organic Chemicals                     



Acrylamide MCLG = 0 µg/L <0.1 (4)         <0.1 (4)     



Alachlor 2 µg/L <0.05 (4)         <0.05 (3)     



Atrazine 3 µg/L <0.05 (4)         <0.05 (3)     



Benzo(a)pyrene (PAHs) 2 µg/L <0.02 (4)         <0.02 (3)     



Di(2-ethylhexyl) adipate 400 µg/L <0.6 (4)         <0.6 (3)     



Di(2-ethylhexyl) phthalate 6 µg/L <0.6 (4)         <0.6 (3)     



Hexachlorocyclopentadiene 50 µg/L <0.05 (4)         <0.05 (3)     



Hexachlorobenzene 1 µg/L <0.05 (4)         <0.05 (3)     



Simazine 4 µg/L <0.05 (4)         <0.05 (3)     



Carbofuran 40 µg/L <0.5 (4)         <0.5 (3)     



Oxamyl (Vydate) 200 µg/L <0.5 (4)         <0.5 (3)     



Chlordane 2 µg/L <0.1 (4)         <0.1 (4)     



Endrin 2 µg/L <0.01 (4)         <0.01 (4)     



Heptachlor 0.4 µg/L <0.01 (4)         <0.01 (4)     



Heptachlor Epoxide 0.2 µg/L <0.01 (4)         <0.01 (4)     



Lindane 0.2 µg/L <0.01 (4)         <0.01 (4)     



Methoxychlor 40 µg/L <0.05 (4)         <0.05 (4)     



Toxaphene 3 µg/L <0.5 (4)         <0.5 (4)     



PCB Arochlor1016   µg/L <0.08 (4)         <0.08 (4)     
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Maximum 
Contaminant 



Level (MCL) or 
MCL Goal 



(MCLG) where 
numerical MCL 
not expressed. 



Values noted for 
indicator 



compounds are 
non-regulatory 



screening values 



  



MW-SAT (50 ft well) Middle Potomac, Average Concentrations (# of 
samples).  March - May 2018 



 
 
 



  



Conventional 
Well, Average 
Concentrations 
(# of samples).  



May 2018 



Recharge 
Well, n=1.  



August 
2016 



Production 
Well- 



Middle 
Potomac, 



n=1. 
August 
2016 



  Units Screen 5 Screen 6 Screen 7 Screen 8 Screen 9 
Middle 



Potomac 



Middle 
Potomac 
Packer 
Testing 



Production 
Well 6 



PCB Arochlor1221   µg/L <0.1 (4)         <0.1 (4)     



PCB Arachlor1232   µg/L <0.1 (4)         <0.1 (4)     



PCB Arochlor1242   µg/L <0.1 (4)         <0.1 (4)     



APCB Arochlor1248   µg/L <0.1 (4)         <0.1 (4)     



PCB Arochlor1254   µg/L <0.1 (4)         <0.1 (4)     



PCB Arochlor1260   µg/L <0.1 (4)         <0.1 (4)     



Total PCBs 0.5 µg/L                 



2,4-D 70 µg/L <5 (4)         <5 (3)     



Dalapon 200 µg/L <1 (4)         <1 (3)     



Picloram 500 µg/L <0.1 (4)         <0.1 (3)     



2,4,5-TP (Silvex) 50 µg/L <0.2 (4)         <0.2 (3)     



Dinoseb 7 µg/L <0.2 (4)         <0.2 (3)     



Pentachlorophenol 1 µg/L <0.04 (4)         <0.04 (3)     



Dioxin (2,3,7,8-TCDD) 30 pg/L <2.1 (4)         <4.9 (3)     



Diquat 20 µg/L <0.4 (4)         <0.4 (3)     



Endothall 100 µg/L <7.5 (4)         <5 (4)     



Epichlorohydrin MCLG = 0 µg/L <0.4 (4)         <0.4 (4)     



Glycophosphate 700 µg/L <6 (4)         <6 (4)     



Benzene 5 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (3)     



Carbon Tetrachloride 5 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (3)     



Chlorobenzene 100 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (3)     



1,2-dibromo-3-chloropropane (DBCP) 0.2 µg/L <0.020 (4) <0.020 (1) <0.020 (1) <0.020 (1) <0.020 (1) <0.020 (3)     



o-Dichlorobenzene 600 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (3)     
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Maximum 
Contaminant 



Level (MCL) or 
MCL Goal 



(MCLG) where 
numerical MCL 
not expressed. 



Values noted for 
indicator 



compounds are 
non-regulatory 



screening values 



  



MW-SAT (50 ft well) Middle Potomac, Average Concentrations (# of 
samples).  March - May 2018 



 
 
 



  



Conventional 
Well, Average 
Concentrations 
(# of samples).  



May 2018 



Recharge 
Well, n=1.  



August 
2016 



Production 
Well- 



Middle 
Potomac, 



n=1. 
August 
2016 



  Units Screen 5 Screen 6 Screen 7 Screen 8 Screen 9 
Middle 



Potomac 



Middle 
Potomac 
Packer 
Testing 



Production 
Well 6 



p-Dichlorobenzene 75 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (3)     



1,2-Dichloroethane 5 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (3)     



1,1-Dichlororethylene 7 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (3)     



cis-1,2-Dichloroethylene 70 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (3)     



trans-1,2-Dichloroethylene 100 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (3)     



Dichloromethane 5 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (3)     



1,2-Dichloropropane 5 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (3)     



Ethylbenzene 700 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (3)     



Ethylene Dibromide (EDB) 0.05 µg/L <0.020 (4) <0.020 (1) <0.020 (1) <0.020 (1) <0.020 (1) <0.020 (3)     



Styrene 100 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (3)     



Tetrachloroethylene 5 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (3)     



Toluene 1,000 µg/L 55.7 (7) 51.8 (2) 55.1 (2) 37.0 (2) 40.7 (2) <1.00 (3)     



1,2,4-Trichlorobenzene 70 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (3)     



1,1,1-Trichloroethane 200 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (3)     



1,1,2-Trichloroethane 5 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (3)     



Trichloroethylene 5 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (3)     



Vinyl Chloride 2 µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (3)     



o-Xylene   µg/L <1.00 (7) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (2) <1.00 (3)     



p/m-Xylene   µg/L <2.00 (7) <2.00 (2) <2.00 (2) <2.00 (2) <2.00 (2) <2.00 (3)     



Total Xylene 10,000 µg/L <3.00 (7) <3.00 (2) <3.00 (2) <3.00 (2) <3.00 (2) <3.00 (3)     



DDT NA ug/l <0.01 (4) <0.01 (1) <0.01 (1) <0.01 (1) <0.01 (1) <0.01 (3)     



Kepone NA ug/l <0.040 (4) <0.040 (1) <0.040 (1) <0.040 (1) <0.040 (1) <0.040 (3)     



Mirex NA ug/l <0.010 (4) <0.010 (1) <0.010 (1) <0.010 (1) <0.010 (1) <0.010 (3)     
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Maximum 
Contaminant 



Level (MCL) or 
MCL Goal 



(MCLG) where 
numerical MCL 
not expressed. 



Values noted for 
indicator 



compounds are 
non-regulatory 



screening values 



  



MW-SAT (50 ft well) Middle Potomac, Average Concentrations (# of 
samples).  March - May 2018 



 
 
 



  



Conventional 
Well, Average 
Concentrations 
(# of samples).  



May 2018 



Recharge 
Well, n=1.  



August 
2016 



Production 
Well- 



Middle 
Potomac, 



n=1. 
August 
2016 



  Units Screen 5 Screen 6 Screen 7 Screen 8 Screen 9 
Middle 



Potomac 



Middle 
Potomac 
Packer 
Testing 



Production 
Well 6 



Radionuclides                     



Alpha particles 15 pCi/L <3 (4)         <3 (4) 10 4.4 



Beta particles and photon emitters1 4 mrem/yr pCi/L 54 (4)         17 (4) 19 38 



Radium 226 5 (226+228) pCi/L 3.1 (4)         1.1 (4) 1.8 <1 



Radium 228 5 (226+228) pCi/L 5.7 (4)         0.92 (4) <1 <1 



Uranium 30 µg/L <1.00 (4) <1.00 (1) <1.00 (1) <1.00 (1) <1.00 (1) <0.200 (4) <1 <1 



Strontium-90 NA pCi/L <1.33 (4)         <1.26 (4)     



Tritium NA pCi/L <351 (4)         <400 (4)     



Non-regulatory Performance Indicators                   



Public Health Indicators 
Screening 



Value  
                  



1,4-dioxane 1 µg/L 4.9 (4)         <0.07 (4)     



17-β-estradiol TBD ng/L <0.4 (4)         <0.4 (3)     



DEET 200,000 ng/L 69 (4)         <10 (3)     



Ethinyl estradiol TBD ng/L <5 (4)         <5 (3)     



Tris(2-carboxyethyl)phosphine (TCEP) 5,000 ng/L <10 (4)         <10 (3)     



NDMA 10 ng/L 2 (4)         <2 (4)     



Perchlorate 6 µg/L <0.5 (4)         <0.5 (4)     



Perfluorooctanoic Acid (PFOA) 
0.070 



(PFOA+PFOS) 
µg/L <0.02 (4)         <0.02 (4)     



Perfluorooctanesulfonic Acid (PFOS) 
0.070 



(PFOA+PFOS) 
µg/L <0.04 (4)         <0.04 (4)     



Treatment Efficacy Indicators 
Screening 



Value  
                  



Cotinine 1,000 ng/L <50 (4)         <10 (3)     



Primidone 10,000 ng/L <100 (4)         <100 (3)     
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Maximum 
Contaminant 



Level (MCL) or 
MCL Goal 



(MCLG) where 
numerical MCL 
not expressed. 



Values noted for 
indicator 



compounds are 
non-regulatory 



screening values 



  



MW-SAT (50 ft well) Middle Potomac, Average Concentrations (# of 
samples).  March - May 2018 



 
 
 



  



Conventional 
Well, Average 
Concentrations 
(# of samples).  



May 2018 



Recharge 
Well, n=1.  



August 
2016 



Production 
Well- 



Middle 
Potomac, 



n=1. 
August 
2016 



  Units Screen 5 Screen 6 Screen 7 Screen 8 Screen 9 
Middle 



Potomac 



Middle 
Potomac 
Packer 
Testing 



Production 
Well 6 



Phenytoin (Dilantin) 2,000 ng/L <20 (4)         <20 (3)     



Meprobamate 200,000 ng/L <5 (4)         <5 (3)     



Atenolol 4,000 ng/L <5 (4)         <5 (3)     



Carbamazepine 10,000 ng/L <5 (4)         <5 (3)     



Estrone 320,000 ng/L <5 (4)         <5 (3)     



Sucralose 150,000,000 ng/L <100 (4)         <100 (3)     



Triclosan 2,100,000 ng/L <10 (4)         <10 (3)     



Parameters of aquifer interest                     



Temperature NA °C 13.3 (5) 13.4 (5) 13.4 (5) 13.5 (5) 13.5 (5) 21.27 (4)  28.2   



Dissolved Oxygen NA mg/L 0.4 (2) 0.4 (2) 0.3 (2) 0.4 (2) 0.3 (2) 3.09 (3)  0.68   



Conductivity NA ms/cm 12.40 (5) 12.48 (5) 12.44 (5) 9.89 (5) 6.96 (5) 4.88 (4)  6.203   



ORP NA mV -189 (2) -198 (2) -208 (2) -189 (2) -179 (2) -98.48 (4)      



UV254 A NA   0.155 (3) 0.120 (3) 0.081 (3) 0.067 (3) 0.068 (3)       



Ferrous Iron NA mg/L 0.97 (4) 0.15 (4) 0.03 (4) 0.02 (4) 0.08 (4) 1.19 (4)  2.42   



Total Iron NA mg/L 2.38 (4) 1.39 (4) 0.92 (4) 0.97 (4) 1.00 (4) 1.96 (4)  2.75   



Sulfide NA mg/L      0.33 (4) 0.64 (4) 0.21 (4)  0.01 (4) <0.01   



DOC NA mg/l 2.05 (7)         0.11 (5) <0.10 <0.10 



COD NA mg/l 21 (7) 27 (7) 43 (7) 22 (7) 26 (7) 7.4 (4) <12 6 



BOD NA mg/l <2 (7) <2 (2) 4 (7) 3 (7) <2 (7) <2 (4) <2 <2 



Alkalinity NA mg/l 204 (7) 164 (7) 120 (7) 230 (7) 273 (7) 260 (4) 299 322 



Ammonia NA mg/l 1.47 (7) 1.46 (7) 1.49 (7) 1.1 (7) 0.89 (7) 0.51 (4) 0.79 0.62 



TKN NA mg/l 1.96 (7) 2.27 (7) 3.54 (7) 1.65 (7) 1.72 (7) 0.59 (4) 0.74 0.74 



NOX NA mg/l <0.01 (7) <0.01 (7) <0.01 (7) <0.01 (7) <0.01 (7)  <0.01 (4) <0.02 <0.01 
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Maximum 
Contaminant 



Level (MCL) or 
MCL Goal 



(MCLG) where 
numerical MCL 
not expressed. 



Values noted for 
indicator 



compounds are 
non-regulatory 



screening values 



  



MW-SAT (50 ft well) Middle Potomac, Average Concentrations (# of 
samples).  March - May 2018 



 
 
 



  



Conventional 
Well, Average 
Concentrations 
(# of samples).  



May 2018 



Recharge 
Well, n=1.  



August 
2016 



Production 
Well- 



Middle 
Potomac, 



n=1. 
August 
2016 



  Units Screen 5 Screen 6 Screen 7 Screen 8 Screen 9 
Middle 



Potomac 



Middle 
Potomac 
Packer 
Testing 



Production 
Well 6 



Total Phosphorus NA mg/l 0.03 (7) 0.05 (7) 0.07 (7) 0.04 (7) 0.12 (7) 0.15 (4) 0.12 0.13 



Orthophosphate NA mg/l 0.02 (7) 0.03 (6) 0.04 (6) 0.03 (6) 0.10 (6) 0.04 (4) 0.02 0.12 



Hardness NA 
mg eq 



CaCO3/l 
446 (7) 396 (7) 307 (7) 209 (7) 156 (7) 66 (3) 183 60.7 



Chloride NA mg/l 3840 (7) 3644 (7) 3821 (7) 2726 (7) 1931 (7) 1155 (4) 1970 1070 



Sulfate NA mg/l 235 (7) 203 (7) 154 (7) 149 (7) 93 (7) 94 (4) 151 86 



Silicon NA mg/l 15.7 (7) 7.7 (7) 8.9 (7) 14.5 (7) 11.5 (7) 21 (4) 21 14 



Silica NA mg/l 34 (7) 17 (7) 19 (7) 31 (7) 25 (7) 45 (4) 45 30 



Aluminum NA mg/l <0.010 (7) <0.010 (7) <0.010 (7) <0.010 (7) <0.010 (7) <0.010 (4) <0.040 <0.040 



Calcium NA mg/l 95.0 (7) 80.3 (7) 52.6 (7) 35.8 (7) 36.3 (7) 15.4 (4) 41 13 



Iron NA mg/l 2.56 (7) 0.684 (7) <0.020 (7) <0.020 (7) 0.059 (7) 3.26 (4) 2.06 0.38 



Magnesium NA mg/l 50.7 (7) 47.5 (7) 42.6 (7) 29.1 (7) 15.9 (7) 6.52 (4) 19.0 7 



Potassium NA mg/l 51.5 (7) 50.7 (7) 50.4 (7) 38.1 (7) 29.8 (7) 19.6 (4) 28.0 21.6 



Sodium NA mg/l 2563 (7) 2516 (7) 2540 (7) 1894 (7) 1461 (7) 955 (4) 1270 798 



Dissolved Aluminum NA mg/l <0.010 (6) <0.010 (6) <0.010 (6) <0.010 (7) <0.010 (7) <0.010 (4) <0.040 <0.040 



Dissolved Iron NA mg/l 0.72 (6) 0.15 (6) <0.020 (6) <0.020 (7) 0.04 (7) 2.52 (4) 2.05 0.36 



Manganese NA ug/l 210 (7) 126 (7) 29.4 (7) 20.9 (6) 103 (7) 68.4 (4)   0.042 



Dissolved Arsenic NA ug/l <1.00 (6) <1.00 (6) <1.00 (6) <1.00 (7) <1.00 (7) <1.00 (4) 0.72 <2 



Dissolved Manganese NA ug/l 200 (6) 134 (6) 29.1 (6) 19.2 (7) 98.6 (7) 68.4 (4) 0.121 0.041 



Other Detectable Emerging Contaminants2                 



4-nonylphenol - semi quantitative NA ng/L 260 (4)         83 (3)     



Bisphenol A NA ng/L 13 (4)         <10 (3)     



Naproxen NA ng/L 19 (4)         <10 (3)     



Quinoline NA ng/L 5 (4)         <5 (3)     
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1 The measurement unit for beta particles and photon emitters is pCi/L while the MCL is assess against a unit measurement of mrem/yr.  Per EPA’s Implementation 
Guidance for Radionuclides (EPA 816‐F‐00‐002, March 2002), the screening threshold for beta particles and photon emitters is 50 pCi/L.  If sample concentrations exceed 
50 pCi/L, each individual beta and photon emitter is converted pCi/L to mrem using the EPA designated conversion tables, currently available in the referenced 
document. 
2 Emerging contaminants detected with averages greater than the report limit.  Number of detections in: MW‐SAT: 4‐nonylphenol ‐ 3; Bisphenol A ‐ 3; Naproxen ‐ 1; 
Quinoline ‐ 2.  Conventional Well MW‐UPA: 4‐nonylphenol – 1. 
Note: Analytical results less than the reporting limit were treated as "0" for the purposes of the averaging calculation.  
 
 
Table 4. Summary of baseline groundwater data collected from the Lower Potomac Aquifer prior to the initiation of recharge at the SWIFTRC. Dates of 
collection are noted in the header.     



  



Maximum 
Contaminant 



Level (MCL) or 
MCL Goal 



(MCLG) where 
numerical MCL 
not expressed. 



Values noted for 
indicator 



compounds are 
non-regulatory 



screening values 



  



MW-SAT (50 ft well) 
Lower Potomac, Average 



Concentrations (# of 
samples).  March - May 



2018 



Conventional 
Well, Average 
Concentrations 
(# of samples).  



May 2018 



Recharge 
Well, n=1.  



August 
2016 



  Units Screen 10 Screen 11 
Lower 



Potomac 



Lower 
Potomac 
Packer 
Testing 



SWIFT Water Regulatory Parameters 



Total Nitrogen NA mg/L 2.76 (7) 4.70 (7) 1.79 (4) 1.19 



NO3 10 mg/L <0.01 (7) <0.01 (7) 0.02 (4) <0.01 



NO2 1 mg/L <0.01 (7) <0.01 (7) <0.01 (4) 0.01 



Turbidity  NA NTU 0.433 (5) 3.40 (5) 3.45 (4)  1.67 



Total Organic Carbon (TOC) NA mg/L 6.3 (7) 12.6 (7) 0.20 (4) <0.10 



pH  NA   8.5 (5) 8.5 (5) 3.93 (4) 7.2 



TDS NA mg/L 7700 (7) 8720 (7) 7640 (4) 5160 



Microorganisms             



Total Coliform MCLG = 0 
MPN/100 



mL 
<1 (5) <1 (2) <2 (4)   



E. coli NA 
MPN/100 



mL 
<1 (5) <1 (2) <2 (4)   



Cryptosporidium 
Treatment 



Technology, 
MCLG = 0 



oocysts/L <0.087 (1)   <0.093 (1)   
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Maximum 
Contaminant 



Level (MCL) or 
MCL Goal 



(MCLG) where 
numerical MCL 
not expressed. 



Values noted for 
indicator 



compounds are 
non-regulatory 



screening values 



  



MW-SAT (50 ft well) 
Lower Potomac, Average 



Concentrations (# of 
samples).  March - May 



2018 



Conventional 
Well, Average 
Concentrations 
(# of samples).  



May 2018 



Recharge 
Well, n=1.  



August 
2016 



  Units Screen 10 Screen 11 
Lower 



Potomac 



Lower 
Potomac 
Packer 
Testing 



Giardia lamblia 
Treatment 



Technology, 
MCLG = 0 



oocysts/L <0.087 (1)   <0.093 (1)   



Disinfection Byproducts             



Bromate 10 µg/L <1.50 (4) <1.50 (1) <0.150 (4)   



Chlorite 1.0 mg/L <0.600 (4) <0.100 (1) <0.800 (3)   



Trihalomethanes             



Bromodichloromethane   µg/L <1.00 (7) <1.00 (2) <1.00 (3)   



Bromoform   µg/L <1.00 (7) <1.00 (2) <1.00 (3)   



Chloroform   µg/L <1.00 (7) <1.00 (2) <1.00 (3)   



Dibromochloromethane   µg/L <1.00 (7) <1.00 (2) <1.00 (3)   



Total Trihalomethanes 80 µg/L         



 HAAs             



Dichloroacetic acid   µg/L <1 (4)   <1 (4)   



Trichloroacetic acid   µg/L <1 (4)   <1 (4)   



Monochloroacetic acid   µg/L <2 (4)   <2 (4)   



Bromoacetic acid   µg/L <1 (4)   <1 (4)   



Dibromoacetic acid   µg/L <1 (4)   <1 (4)   



Total Haloacetic Acids 60 µg/L         



Inorganic Chemicals             



Antimony 6 µg/L <4.00 (7) <2.00 (1) <4.00 (4)   



Arsenic 10 µg/L <1.00 (7) <1.00 (5) <5.00 (4) 0.5 



Barium 2 mg/L 0.117 (7) 0.134 (1) 0.141 (4)   



Beryllium 4 µg/L <1.00 (7) <1.00 (1) 71.5 (4)   
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Maximum 
Contaminant 



Level (MCL) or 
MCL Goal 



(MCLG) where 
numerical MCL 
not expressed. 



Values noted for 
indicator 



compounds are 
non-regulatory 



screening values 



  



MW-SAT (50 ft well) 
Lower Potomac, Average 



Concentrations (# of 
samples).  March - May 



2018 



Conventional 
Well, Average 
Concentrations 
(# of samples).  



May 2018 



Recharge 
Well, n=1.  



August 
2016 



  Units Screen 10 Screen 11 
Lower 



Potomac 



Lower 
Potomac 
Packer 
Testing 



Cadmium 5 µg/L <1.00 (7) <1.00 (1) <0.50 (4)   



Chromium (total) 100 µg/L <2.00 (7) <1.00 (1) 14.6 (4)   



Copper 1.3 (action level) mg/L <0.005 (7) <0.005 (1) <0.005 (4)   



Cyanide (total) 200 µg/L <10 (7) <10 (1) <10 (4)   



Fluoride 4.0 mg/L <0.500 (7) <0.500 (7) 1.39 (4) 0.412 



Lead 15 (action level) µg/L <1.00 (7) <1.00 (1) 3.78 (4)   



Mercury 2 µg/L 0.21 (7) <0.10 (1) <0.10 (4)   



Selenium 50 µg/L <25.0 (7) <1.00 (1) <50.0 (4) <1.00 



Thallium 2 µg/L <0.50 (6) <0.050 (1) <0.50 (4)   



Organic Chemicals             



Acrylamide MCLG = 0 µg/L <0.1 (4)   <0.1 (4)   



Alachlor 2 µg/L <0.05 (4)   <0.05 (3)   



Atrazine 3 µg/L <0.05 (4)   <0.05 (3)   



Benzo(a)pyrene (PAHs) 2 µg/L <0.02 (4)   <0.02 (3)   



Di(2-ethylhexyl) adipate 400 µg/L <0.6 (4)   <0.6 (3)   



Di(2-ethylhexyl) phthalate 6 µg/L <0.6 (4)   <0.6 (3)   



Hexachlorocyclopentadiene 50 µg/L <0.05 (4)   <0.05 (3)   



Hexachlorobenzene 1 µg/L <0.05 (4)   <0.05 (3)   



Simazine 4 µg/L <0.05 (4)   <0.05 (3)   



Carbofuran 40 µg/L <0.5 (4)   <0.5 (4)   



Oxamyl (Vydate) 200 µg/L <0.5 (4)   <0.5 (4)   



Chlordane 2 µg/L <0.1 (4)   <0.1 (4)   



Endrin 2 µg/L <0.01 (4)   <0.01 (4)   
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Contaminant 



Level (MCL) or 
MCL Goal 



(MCLG) where 
numerical MCL 
not expressed. 



Values noted for 
indicator 



compounds are 
non-regulatory 



screening values 



  



MW-SAT (50 ft well) 
Lower Potomac, Average 



Concentrations (# of 
samples).  March - May 



2018 



Conventional 
Well, Average 
Concentrations 
(# of samples).  



May 2018 



Recharge 
Well, n=1.  



August 
2016 



  Units Screen 10 Screen 11 
Lower 



Potomac 



Lower 
Potomac 
Packer 
Testing 



Heptachlor 0.4 µg/L <0.01 (4)   <0.01 (4)   



Heptachlor Epoxide 0.2 µg/L <0.01 (4)   <0.01 (4)   



Lindane 0.2 µg/L <0.01 (4)   <0.01 (4)   



Methoxychlor 40 µg/L <0.05 (4)   <0.05 (4)   



Toxaphene 3 µg/L <0.5 (4)   <0.5 (4)   



PCB Arochlor1016   µg/L <0.08 (4)   <0.08 (4)   



PCB Arochlor1221   µg/L <0.1 (4)   <0.1 (4)   



PCB Arachlor1232   µg/L <0.1 (4)   <0.1 (4)   



PCB Arochlor1242   µg/L <0.1 (4)   <0.1 (4)   



APCB Arochlor1248   µg/L <0.1 (4)   <0.1 (4)   



PCB Arochlor1254   µg/L <0.1 (4)   <0.1 (4)   



PCB Arochlor1260   µg/L <0.1 (4)   <0.1 (4)   



Total PCBs 0.5           



2,4-D 70 µg/L <5 (4)   <5 (4)   



Dalapon 200 µg/L <1 (4)   <1 (4)   



Picloram 500 µg/L <0.1 (4)   <0.1 (4)   



2,4,5-TP (Silvex) 50 µg/L <0.2 (4)   <0.2 (4)   



Dinoseb 7 µg/L <0.2 (4)   <0.2 (4)   



Pentachlorophenol 1 µg/L <0.04 (4)   <0.04 (4)   



Dioxin (2,3,7,8-TCDD) 30 pg/L <2.1 (4)   <4.8 (4)   



Diquat 20 µg/L <0.4 (4)   <0.4 (4)   



Endothall 100 µg/L <7.5 (4)   <7.5 (4)   



Epichlorohydrin MCLG = 0 µg/L <0.4 (4)   <0.4 (4)   



Glycophosphate 700 µg/L <6 (4)   <6 (4)   
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  Units Screen 10 Screen 11 
Lower 



Potomac 



Lower 
Potomac 
Packer 
Testing 



Benzene 5 µg/L <1.00 (7) <1.00 (2) <1.00 (3)   



Carbon Tetrachloride 5 µg/L <1.00 (7) <1.00 (2) <1.00 (3)   



Chlorobenzene 100 µg/L <1.00 (7) <1.00 (2) <1.00 (3)   



1,2-dibromo-3-chloropropane (DBCP) 0.2 µg/L <0.020 (4) <0.020 (1) <0.020 (3)   



o-Dichlorobenzene 600 µg/L <1.00 (7) <1.00 (2) <1.00 (3)   



p-Dichlorobenzene 75 µg/L <1.00 (7) <1.00 (2) <1.00 (3)   



1,2-Dichloroethane 5 µg/L <1.00 (7) <1.00 (2) <1.00 (3)   



1,1-Dichlororethylene 7 µg/L <1.00 (7) <1.00 (2) <1.00 (3)   



cis-1,2-Dichloroethylene 70 µg/L <1.00 (7) <1.00 (2) <1.00 (3)   



trans-1,2-Dichloroethylene 100 µg/L <1.00 (7) <1.00 (2) <1.00 (3)   



Dichloromethane 5 µg/L <1.00 (7) <1.00 (2) <1.00 (3)   



1,2-Dichloropropane 5 µg/L <1.00 (7) <1.00 (2) <1.00 (3)   



Ethylbenzene 700 µg/L <1.00 (7) <1.00 (2) <1.00 (3)   



Ethylene Dibromide (EDB) 0.05 µg/L <0.020 (4) <0.020 (1) <0.020 (3)   



Styrene 100 µg/L <1.00 (7) <1.00 (2) <1.00 (3)   



Tetrachloroethylene 5 µg/L <1.00 (7) <1.00 (2) <1.00 (3)   



Toluene 1,000 µg/L 55.7 (7) 51.8 (2) <1.00 (3)   



1,2,4-Trichlorobenzene 70 µg/L <1.00 (7) <1.00 (2) <1.00 (3)   



1,1,1-Trichloroethane 200 µg/L <1.00 (7) <1.00 (2) <1.00 (3)   



1,1,2-Trichloroethane 5 µg/L <1.00 (7) <1.00 (2) <1.00 (3)   



Trichloroethylene 5 µg/L <1.00 (7) <1.00 (2) <1.00 (3)   



Vinyl Chloride 2 µg/L <1.00 (7) <1.00 (2) <1.00 (3)   



o-Xylene   µg/L <1.00 (7) <1.00 (2) <1.00 (3)   



p/m-Xylene   µg/L <2.00 (7) <2.00 (2) <2.00 (3)   
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Potomac 



Lower 
Potomac 
Packer 
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Total Xylene 10,000 µg/L <3.00 (7) <3.00 (2) <3.00 (3)   



DDT NA ug/l <0.01 (4) <0.01 (1) <0.01 (3)   



Kepone NA ug/l <0.040 (4) <0.040 (1) <0.040 (3)   



Mirex NA ug/l <0.010 (4) <0.010 (1) <0.010 (3)   



Radionuclides             



Alpha particles 15 pCi/L <3 (4)   <3 (4) 19 



Beta particles and photon emitters1 4 mrem/yr pCi/L 54 (4)   89 (4) 23 



Radium 226 5 (226+228) pCi/L 3.1 (4)   15 (4) 2.6 



Radium 228 5 (226+228) pCi/L 5.7 (4)   20 (4) 3.6 



Uranium 30 µg/L <1.00 (4) <1.00 (1) 0.905 (4) <1 



Strontium-90 NA pCi/L <1.33 (4)   <1.56 (4)   



Tritium NA pCi/L <351 (4)   <388 (4)   



Non-regulatory Performance Indicators           



Public Health Indicators 
Screening 



Value 
          



1,4-dioxane 1 µg/L 3.4 (4)   <0.07 (4)   



17-β-estradiol TBD ng/L <0.4 (4)   <0.4 (4)   



DEET 200,000 ng/L 138 (4)   <10 (4)   



Ethinyl estradiol TBD ng/L <5 (4)   <5 (4)   



Tris(2-carboxyethyl)phosphine (TCEP) 5,000 ng/L <10 (4)   <10 (4)   



NDMA 10 ng/L 26 (4)   <2 (4)   



Perchlorate 6 µg/L <0.5 (4)   <0.5 (4)   



Perfluorooctanoic Acid (PFOA) 
0.070 



(PFOA+PFOS) 
µg/L <0.02 (4)   <0.02 (4)   



Perfluorooctanesulfonic Acid (PFOS) 
0.070 



(PFOA+PFOS) 
µg/L <0.04 (4)   <0.04 (4)   
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Treatment Efficacy Indicators 
Screening 



Value  
          



Cotinine 1,000 ng/L <50 (4)   <10 (4)   



Primidone 10,000 ng/L <100 (4)   <100 (4)   



Phenytoin (Dilantin) 2,000 ng/L 156 (4)   <20 (4)   



Meprobamate 200,000 ng/L <5 (4)   <5 (4)   



Atenolol 4,000 ng/L <5 (4)   <5 (4)   



Carbamazepine 10,000 ng/L <5 (4)   <5 (4)   



Estrone 320,000 ng/L <5 (4)   <5 (4)   



Sucralose 150,000,000 ng/L <100 (4)   <100 (4)   



Triclosan 2,100,000 ng/L <10 (4)   <10 (4)   



Parameters of aquifer interest             



Temperature NA °C 13.4 (5) 13.5 (5) 22.0 (4) 27.8 



Dissolved Oxygen NA mg/L 0.4 (2) 0.3 (2) 0.62 (3)  1.67 



Conductivity NA ms/cm 13.03 (5) 13.88 (5) 14.57 (4)  6.732 



ORP NA mV -222 (2) -235 (2) 181 (4)    



UV254 A NA   0.088 (3) 0.099 (3)     



Ferrous Iron NA mg/L 0.05 (4) 0.10 (4) 2.25 (4) 2.43 



Total Iron NA mg/L 0.80 (4) 0.97 (4)  11.6 (4) 3.18 



Sulfide NA mg/L 0.63 (4) 1.47 (4)  0.11 (4) <0.01 



DOC NA mg/l 6.07 (7)   0.25 (4) <0.10 



COD NA mg/l 32 (7) 50 (7) <30 (4) 11.0 



BOD NA mg/l 3 (7) 5 (7) <2 (4) <2 



Alkalinity NA mg/l 183 (7) 170 (7) <10.0 (4) 248.00 
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Lower 
Potomac 
Packer 
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Ammonia NA mg/l 1.55 (7) 1.96 (7) 1.29 (4) 0.62 



TKN NA mg/l 2.75 (7) 4.70 (7) 1.78 (4) 1.19 



NOX NA mg/l <0.01 (7) <0.01 (7)  0.02 (4) 0.01 



Total Phosphorus NA mg/l 0.03 (7) 0.05 (7) 0.03 (4) 0.09 



Orthophosphate NA mg/l 0.02 (7) 0.03 (6) 0.02 (4) 0.02 



Hardness NA 
mg eq 



CaCO3/l 
446 (7) 396 (7) 640 (4) 341 



Chloride NA mg/l 3840 (7) 3644 (7) 4313 (4) 2760 



Sulfate NA mg/l 235 (7) 203 (7) 226 (4) 208 



Silicon NA mg/l 15.7 (7) 7.7 (7) 11.9 (4) 21 



Silica NA mg/l 34 (7) 17 (7) 26 (4) 45 



Aluminum NA mg/l <0.010 (7) <0.010 (7) 80 (4) <0.040 



Calcium NA mg/l 95.0 (7) 80.3 (7) 152 (4) 77.4 



Iron NA mg/l 2.56 (7) 0.684 (7) 43.9 (4) 3.81 



Magnesium NA mg/l 50.7 (7) 47.5 (7) 63.4 (4) 35.9 



Potassium NA mg/l 51.5 (7) 50.7 (7) 51.7 (4) 36.1 



Sodium NA mg/l 2563 (7) 2516 (7) 2370 (4) 1740 



Dissolved Aluminum NA mg/l <0.010 (6) <0.010 (6) 80.9 (4) <0.040 



Dissolved Iron NA mg/l 0.72 (6) 0.15 (6) 44.4 (4) 3.77 



Manganese NA ug/l 210 (7) 126 (7) 1780 (4) 0.22 



Dissolved Arsenic NA ug/l <1.00 (6) <1.00 (6) <2.00 (4) 0.48 



Dissolved Manganese NA ug/l 200 (6) 134 (6) 1780 (4) 0.22 



Other Detectable Emerging Contaminants2  



4-nonylphenol - semi quantitative NA ng/L <100 (4)   278 (4)   
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Butalbital NA ng/L 47 (4)   <5 (4)   



Propylparaben NA ng/L 8 (4)   <5 (4)   



Acetominophen NA ng/L 5 (4)   <5 (4)   



Caffeine NA ng/L 12 (4)   <10 (4)   



Chlorotoluron NA ng/L 588 (4)   <5 (4)   



Quinoline NA ng/L 5 (4)   19 (4)   
1 The measurement unit for beta particles and photon emitters is pCi/L while the MCL is assess against a unit measurement of mrem/yr.  Per EPA’s Implementation 
Guidance for Radionuclides (EPA 816‐F‐00‐002, March 2002), the screening threshold for beta particles and photon emitters is 50 pCi/L.  If sample concentrations exceed 
50 pCi/L, each individual beta and photon emitter is converted pCi/L to mrem using the EPA designated conversion tables, currently available in the referenced 
document. 
2 Emerging contaminants detected with averages greater than the report limit.  Number of detections in: MW‐SAT: Butalbital – 1; Propylparaben – 2; Acetominophen – 2; 
Caffeine – 2; Chlorotoluron ‐ 2; Quinoline ‐ 2.  Conventional Well MW‐UPA: 4‐nonylphenol – 3; Quinoline ‐ 4. 
Note: Analytical results less than the reporting limit were treated as "0" for the purposes of the averaging calculation.  



 













